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(54) Cement dispersant and cement composition comprising this 



(57) The present invention provides: a cement dis- 
persant which displays high dispersibility with a small 
addition amount and excellent dispersibility particularly 
even in a high water- reducing ratio area, and a cement 
composition comprising this. The first cement disper- 
sant comprises a copolymer including: constitutional 
unit (1-1) derived from unsaturated (poly)alkylene glycol 
ether monomer (a1) as represented in general formula 
(1) below; and constitutional unit (il-1) derived from un- 
saturated monocarboxylic acid monomer (b1) as repre- 
sented in general formula (2) below, as an essential 
component, wherein constitutional unit (11-1) includes at 
least one structure derived from an acrylic acid (salt), 



groups; and n is an average addition number of 
moles and represents 1 to 300; and 
wherein general formula (2) is: 



I I . 
C = C 
! I 
COOM 



(2) 



wherein general formula (1) is: 



XO(R^O)-H 



(1) 



where: R2 R3 and R^each independently represent hy- 
drogen or a methyl group; and M represents hydrogen, 
a monovalent metal, a divalent metal, an ammonium 
group, or an organic amine group. 



where: X represents an alkenyl group having 4 car- 
bon atoms; R^O represents a mixture of one or 
more of an oxyalkylene group having 2 to 1 8 carbon 
atoms, and an oxyathylana group accounts for not 
less than 90 mo i % of the entirety of th e oxyalkylene 
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Description 

BACKGROUND OF THE iNVENTION 

5 A. TECHNICAL FIELD 

[0001 ] The present invention relates to a cement dispersant and a cennent connposition comprising this. 
B. BACKGROUND ART 

to 

[Q002] In the recent concrete Industry, the Improvement of durability and strength of concrete structures Is strongly 
desired, and the reduction of the amount of unit water Is an Important object for achieving this. 
[00031 Until now, the use of various cement dispersants has been proposed in order to reduce the amount of unit 
water. Among the various cement dispersants^ poiycartaoxylic acid-based cement dispersants are especially preferable 
because they display higher water-reducing capacity than other cement dispersants such as naphthalene-based ones. 
For example, J P-A-8 1320/1981 proposes copolymars as produced by using polyethylene glycol monoallyl ether and 
a (meth)acryllc acid monomer In a specific ratio. However, the capacity of this cement dispersant Is still Insufficient In 
addition, JP-A-11 8058/1 982, JP-A-283350/1 996, and JP-A-1 42905/1 997 propose cement dispersants comprising co- 
polymers as produced by using polyethylene glycol monoallyl ether and a maleic acid-based monomer In a specific 

20 ratio. However, these cement dispersants are not In a level that can satisfy dispersibliity partlcuiarty In a high water- 
reducing ratio area because of the problem that the copolymerizablllty Is low between the polyethylene glycol monoallyl 
ether and the maleic acid-based monomer. On the other hand, JP-A-1 94808/1998 proposes cement dispersants com- 
prising copolymers as produced by using polypropylene glycol polyethylene glycol mono(meth)allyl ether and an un- 
saturated carboxylic acid monomer. However, because the polypropylene glycol chain having high hydrophoblclty ac- 

25 counts for higher ratio, the dispersants have low dispersibility, a large amount of the dispersant is necessary to obtain 
sufficient dispersibliity. The dispersant having a level that can satisfy the dispersibliity partlcuiarty In a high water- 
reducing ratio area has not been obtained in the existing circumstances. 

[0004] Furthermore, It is costly to produce these conventional polycart>oxyllc acid-base cement dispersants. There- 
fore, there Is a problem that the cost of concrete itself rises. 

30 

SUIMMARY OF THE INVENTION 

A. OBJECT OF THE INVENTION 

35 [0005] Accordingly, an object of the present invention is to provide: a cement dispersant which displays high dispers- 
ibliity with a small addition amount and e>tc.ellent dfeperslbliLty partlcularly eve^^^^ area, and 
a cement composition comprising this. 

B. DISCLOSURE OF THE INVENTION 

40 

[0006] The present Inventors diligently studied and, as a result, found that a specific copolymer displays high dls- 
peraibility with a small addition amount and Is useful as a cement dispersant which is inexpensive and excellent in 
capacities. The specific copolymer is obtained by copotymsrizing an unsaturated (poly)allcylene glycol ether monomer 
with an unsaturated monocartaoxylic acid monomer including a (meth)acryiic acid (salt) as an essential component in 

45 a specific ratio of the entirety of the comonomers, wherein: the unsaturated (poly)al Icy lane glycol ether monomer in- 
cludes an oxyethylene group as an oxyalkylene group In a specific amount at least; the oxyalkyiene group has an 
average addition number of moles In a specific range; and the number of carbon atoms included in the terminal un- 
saturated group Is In a specific range. Then, they completed the present Invention on the basis of these findings, 
[0007] That is to say, a first cement dispersant, accordin g to the present invention, comprises a copolymer including: 

50 constitutional unit (1-1 ) derived from unsaturated (poly)alkylene glycol ether monomer (a1) as represented In general 
formula (1) below; and constitutional unit (11-1) derived from unsaturated monocarboxylic acid monomer (b1) as rep- 
resented in general formula (2) below, as an essential component, wherein constitutional unit (11-1) Includes at least 
one structure derived from an acryiic acid (salt), 
wherein general fonnula (1) is: 

ss 

XO{R^O)nH (0 
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iO 



where: X represents an alkenyl group having 4 carbon atonns: R^O represents a mixture of one or mo re of an oxyalkylene 
group having 2 to 1 9 carbon atoms, and an oxyethylene group accounts for not less than 90 mol % of the entirety of 
the oxyalkylene groups; and n ia an average addition number of moles and represents 1 to 300; and 
wherein general fonnula (2) Is: 



I 1 

C = C (2) 

I I 
R^ COOM 

19 Where: R2, r3 and each Independently represent hydrogen or a methyl group; and M represents hydrogen, a 
monovalent metal^ a divalent metal, an ammonium group, or an organte amine group. 

[Q008] A second cement dlspersant, according to the present Invention, comprises a copolymer including: constitu- 
tional unit (1-1 ) derived from unsaturated (poiy)alkyiene glycol ether monomer (a-1 ) as represented in general fonnuia 
(1) below; and constitutional unit (11-2) derived from unsaturated monocarboxyilc acid monomer (b2} as represented 

20 in general fonnuia (3) below, as an essential component, and Is characterized in that constitutional unit (1 1-2) includes 
at least one structure derived from a methacryllc acid (salt), and that the mitilequlvalent of carboxyi groups In the 
copolymer is not more than 3.30 meq per 1 g of the copolymer when all the carboxyi groups are changed Into their 
unneutrallzed form. 

wherein general formula (1) is: 

29 

XO(R^O)„H (I) 

where: X represents an alkenyl group having 4 carbon atonns; R'^O represents a mixture of one or mo re of an oxyalkylene 
90 group having 2 to 1 3 carbon atoms, and an oxyethylene group accounts for not less than 90 mol % of the entirety of 
the oxyalkylene groups; and n Is an average addition number of motes and represents 1 to 300; and 
wherein general fonnuia (3) Is: 

I I 

C = C (3) 

I I 
R* COOM 

where: R2, R3 and R'* each Independently represent hydrogen or a methyl group; and M represents hydrogen, a 
monovalent metal, a divalent metal, an ammonium group, or an organic amine group. 

45 [0009] A third cement dlspersant, according to the present invention, comprises a copolymer including: constitutional 
unit (1-2) derived from unsaturated poiyalkylene glycol ether monomer (a2) as represented in general formula (4) below; 
and constitutional unit (IM) derived from unsaturated monocarboxyilc acid monomer (b1) as represented in general 
formula (2) below, as an essential component, wherein constitutional unit (11-1) accounts for not more than 50 weight 
% of the entirety of the constitutional units, and includes at least one stnjcture derived from an acrylic acid (salt), 

90 wherein general formula (4) is: 

Y0(R'0)„H (4) 

^ where: Y represents an alkenyl group having 2 or 3 carbon atoms; R^O represents a mixture of one or more of an 
oxyalkylene group having 2 to 1 8 carbon atoms, and an oxyethylene group accounts for not less than 90 mol % of the 
entirety of the oxyalkylene groups; and m is an average addition number of moles and represents 40 to 300; and 
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wherein general formula (2) is: 



t I 

C = C (2) 
I I 

,0 COOM 

where: R2, R3 and R* each Independently represent hydrogen or a methyl group; and M represents hydrogen, a 
monovalent metal, a divalent metal, an ammonium group, or an organic amine group. 

[Q010] A fourth cement dispersant, according to the present Invention, comprises a copolymer including: constitu- 
tlonal unit (1-2) derived from unsaturated polyalkyiene glycol ether monomer (a2} as represented In general fomiula 
(4) below; and constitutional unit (11-2) derived from unsaturated monocarboxylic acid monomer (b2) as represented 
in general formula (3) below, as an essential component, wherein constitutional unit (11-2) accounts for not more than 
50 weight % of the entirety of the constitutional units, and includes at least one structure derived from a methacrylic 
acid (salt). 

20 wherein general formula (4) Is: 



YO(R^O)„H (4) 

25 Where: Y represents an alkenyl group having 2 or 3 cartoon atoms; R^O represents a mixture of one or more of an 
oxyaikyiene group having 2 to 1 8 carbon atoms, and an oxyethylene group accounts for not less than 90 mol % of the 
entirety of the oxyaikyiene groups; and m is an average addition number of moles and represents 40 to 300; and 
wherein general formula (3) is: 



30 



35 



r3 

I I 

C = C (3) 

I I 
R^ COOM 



where: R2, R^, and R* each independently represent hydrogen or a methyl group; and M represents hydrogen, a 
^0 monovalent metal, a divalent metal, an ammonium group, or an organic amine group. 

[Q01 1 ] A cement composition, according to the present Invention , comprises the cennent dispersant according to the 
present Inventton, cement, and water as essentlai components. 

[0012] These and other objects and the advantages of the present invention will be more fully apparent from the 
following detailed disclosure. 

43 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] The first cement dispersant, according to the present invention, comprises copolymer (i) Including: constitu- 
tional unit (1-1) derived from unsaturated (poIy)alkylene glycol ether monomer {a1) as represented In the above general 

so fomnuia (1); and constitutional unit (11-1) derived from unsaturated monocarboxylic acid monomer (b1) as represented 
In the above general fonnuia (2), as an essential component. In addition, the second cement dispersant, according to 
the present invention, comprises copolymer (ii) including: constitutional unit (1-1); and constitutional unit (li-2) derived 
from unsaturated monocarboxylic acid monomer (b2) as represented In the above general fonnuia (3), as an essential 
component. In addition, the third cement dispersant, acconding to the present invention, comprises copolymer (ill) 

ss Including: constitutional unit (i-2) derived from unsaturated polyalkyiene glycol ether monomer (a2) as represented In 
the above general fomnuia (4); and constitutional unit (11-1), as an essentlai component. In addition, tlie fourth cement 
dispersant, according to the present invention, comprises copolymer (iv) Including constitutional unit (1-2) and constl- 
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tutional unit (li-2) as an essential component. Incidentally, copolymers (i) to (Iv) may comprise constitutional unit (III] 
derived from monomer (c) below respectively. 

[0014] It is important that tiie oxyailcyiene group (R^O) as represented In the above general formulas (1) and (4) 
Includes the oxyethylene group of at least 90 mol %, preferably not less than 95 mole %. Accordingly, the hydrophlliclty- 
5 hydrophobicity balance Is maintained and the excellent disperslbiiity can be displayed. In case where the oxyethylene 
group accounts for less then 90 mol % of the entirety of the oxyalkylene groups (R''0), the disperslbiiity cannot suffi- 
ciently be displayed. 

[00151 The number of the carbon atoms of the oxyaIl<yiene group (R^O) as represented In the above general fomnulas 
(1) and (4) is fitly In the range of 2 to 1 8, preferably 2 to 8, more preferably 2 to 4. The constitutional units of each R^O 
may be Identical or different. If the oxyalkylene group {R^O) Includes an oxyethylene group which accounts for not less 
than 90 mol % of the entirety of the oxyalkylene groups, the oxyallcylene group (R^O) Is in a state of mixing an oxy- 
allcylene group other than the oxyethylene group, in this case, examples of the oxyalkylene group other than the ox- 
yethylene group include: an oxypropylene group, an oxybutylene group, and an oxystyrene group, incidentally, when 
R^O is in a state of a mixture of two or more kinds, the constitutional units of each R^O may be in any addition state, 
such as block addition, random addition, or alternating addition. 

[0016] it is important that the average addition number n of moies of the oxyalkylene group in the above general 
formula (1 ) Is in the range of 1 to 300, more preferably 1 0 to 300, still more preferably 20 to 300, particularly preferably 
30 to 300, most preferably 40 to 200. In case where this average addition number of moles is less, the hydrophilicity 
of the copolymer as obtained is lowered and the dispersibiiity tends to be lowered. On the other hand. In case where 
^ the average addition number of moie$ is mora than 300, the copolynrterlzabiilty is lowered. 

[0017] The number of the cart)on atoms of the aikenyt group represented by X In the above general fonnuta (1) Is 
4. Exanpies thereof include a methaliyi group and a 3-butenyl group, and the mathallyl group is particularly preferable. 
[0018] Examples of unsaturated (poly) alky lene glycol ether monomer (a1) as represented in the above general for- 
mula (1) include (poly)aikyiene glycol methaliyi ethers, and more particularly, compounds obtained by adding 1 to 300 
moles alkylene oxides to unsaturated alcohols having 4 carbon atoms such as methaliyi alcohol. These can be used 
either alone respectively or In combinations with each other. 

[0019] it is important that the average addition number m of moies of the oxyalkylene group In the above general 
romnula (4) is In tiie range of 40 to 300, more preter€U>iy 50 to 300. still more preferably 60 to 300. particularly preferably 
60 to 200. In case where this average addition number of moles Is less than 40, the hydrophilicity of the copolymer as 
30 Obtained Is lowered and the disperslbiiity cannot sutnclently be displayed. On the other hand, in case where the average 
addition number of moies is more than 300, the copolymerizability is lowered. 

[0020] The number of the carbon atoms of the alkenyl group represented by Y In the above general formula (4) Is 2 
or 3, preferably 3. As to the alkenyl group having 3 carbon atoms, an atlyi group Is particularly preferable. 
[0021 ] Examples of unsaturated polyaikylene glycol ether monomer (a2) as represented In the above general fonnula 
35 (4) include polyalkyfene glycol vinyl ethers and polyaikylene glycol allyl ethers, and mors particularly, compounds ob- 
tained by adding 40 to 300 moles alkylene oxides to unsaturated alcohols such as allyl alcohol. These can be used 
either alone respectively or in combinations with each other. 

[0022] The content of constitutional unit (1-1 ) as derived from unsaturated (poty) alkylene glycol ether monomer (a1 ) 
in copolymers (1) and (11), or the content of constitutional unit (1-2) as derived from unsaturated polyaikylene glycol ether 

40 monomer (a2) In copolymers (III) and (iv) each Is preferably not less than 1 weight %, more preferably not less than 
1 0 weight %, still more preferably not less than 20 weight %, particularly preferably not less than 30 weight %, most 
preferably not less than 45 weight %, of the entirety of the constitutional units, in case where the content of constitutional ■ 
unit (1-1) or constitutional unit (1-2) is less than 1 weight %, the disperslbiiity to cement tends to be lowered. 
[0023] In addition, the content of constitutional unit (1-1) as derived from unsaturated (poly)aikylene glycol ether 

4S monomer (a1) In copolymers (I) and (11), or the content of constitutional unit (1-2) as derived from unsaturated poly- 
aikylene glycol ether monomer (a2) In copolymers (III) and (Iv) each Is preferably not more than 50 mol % of the entirety 
of the constitutional units, in particular, the content of constitutional unit (1-1) In copolymers (1) and (11) Is preferably In 
the above range, more preferably in the range of 1 to 50 mol %, still more preferably 2 to 50 mol %, particularly preferably 
3 to 45 mol %, most preferably 4 to 45 mol %. In case where the content of the constitutional unit (1-1 ) is more than 50 

so mol %. the dispersibiiity to cement tends to be lowered. 

[0024] It Is Important that constitutional unit (11-1) in copolymers (i) and (Hi) includes at least one structure derived 
from an acrylic acid (salt). It is essential that unsaturated monocarboxyiic acid monomer (b1) as represented in the 
above general fomnula (2) includes acrylic acid or its salt. The copolymer as obtained can display excellent disperslbiiity 
with a small amount because of including the structure derived from the acrylic acid or Its salt. 

S5 [0025] It is important that constitutional unit (il-2) In copolymers (it) and (iv) includes at least one structure derived 
from a methacrylic acid (salt). It is essential that unsaturated monocarboxyiic acid monomer (b2) as represented in the 
above general formula (3) Includes methacrylk: acid or Its salt. The copolymer as obtained can display excellent dis- 
perslbiiity with a small amount because of including the structure derived from tiie methacrylic acid or Its salt. 
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[0026] The occupying ratio o1 the structure derived from the acrylic acid (salt) as essentially included in constltutiona} 
unit (11-1} of copolymers (1) and (ill), or the occupying ratio of the structure derived from the methacryllc acid (salt) as 
essentially included in constitutional unit (11-2) of copolymerB (ii) and (iv) each is preferably not less than 1 weight %, 
more preferably not less than 2 weight %, still more preferably not less than 3 weight %, particularly preferably not less 

5 than 4 weight %, of the entirety of th e constitutional units of each copolymer, incidentally, the upper limit of the occupying 
ratio of the structure derived from the acrylic acid (salt) or the occupying ratio of the structure derived from the meth- 
acryllc acid (salt) is preferably equal to the upper limit of the content of constitutional unit (11-1) or constitutional unit 
(ii-2), as is mentioned below. Incidentally, examples of the acrylic or methacryllc acid salt Include monovalent metal 
salts, divalent metal salts, ammonium salts, and organic amine salts. 

10 [0027] Examples ot unsaturated monocartjoxyllc acid monomer (b1) other than the acrylic acid and its salt In the 
above general formula (2), and unsaturated monocarboxylic acid monomer (b2) other than the methacryilc acid and 
Its salt in the above general formula (3) Include: methacryllc acid (as monomer (b1 )), acrylic acid (as monomer {b2)). 
crotonic acid, and their monovalent metal salts, divalent metal salts, ammonium salts, and organic amine salts. These 
can be used either alone respectively or in combinations with each other. Among these, the methacryllc acid (salt) is 
particularly preferable as monomer (b1), and the acrylic acid (salt) Is particularly preferable as monomer (b2). The 
mode involving the methacryllc acid (salt) and acrylic acid (salt) as unsaturated monocarboxylic acid monomer (b1) or 
(b2) Is one of preferred modes for carrying out the present Invention. 

[0028] It is important that the content of constitutional unit (11-1) as derived from unsaturated monocarboxylic acid 
monomer (b1 ) In the above copolymer (III), or the content of constitutional unit (11-2) as derived from unsaturated mono- 
20 carboxylic acid monomer (b2) in the above copolymer (Iv) each Is not more than 50 welght%, preferably not more than 
40 weight %, more preferably not more than 35 weight %, still more preferably not more than 30 weight %, particularly 
preferably not mors than 25 weight %, of the entirety of the constitutional units. 

[0029] On the other hand, the content of constitutional unit (IM) as derh/ed from unsaturated monocarboxylic acid 
monomer (b1) In the above copolymer (i) is also preferably not morie than 60 weight %, more preferably not more than 
25 40 weight %, still more preferably not more than 35 weight %, particularly preferably not more than 30 weight %, most 
preferably not more than 25 weight %, of the entirety of the constitutional units. 

[0030] On the other hand, the content of constitutional unit (11-2) as derived from unsaturated monocarboxylic acid 
monomer (b2) In the above copolymer (il) may be detemnlned so that the mllliequlvalent of carboxyl groups In the 
copolymer would be adjusted in the following range when ail the cartoxyl groups are converted Into their unneutrailzed 

30 torn, incidentally, as Is mentioned below, the copolymer (II) may Include, for example, a constitutional unit having a 
carboxyl group as derived from an unsaturated dicarboxyiic acid monomer, as constitutional unrt (ill) as derived from 
copolymerlzabie monomer (c). Therefore, the mllliequlvalent of carboxyl groups is not always derived from the above 
constitutional unit (ii-2), and it is necessary to determine the upper limit of the content of the above constitutional unit 
(II-2) in consideration of this matter. 

35 [0031] In addition, the content of constitutional unit(ll-l) as derlvadfrom unsaturated monocarboxylic acid monomer 
(bl) or the contentof constitutional unit (1 1-2) as derived from unsaturated monocarboxylic acid monomer-(b2) in the ^- 
above copolymers <i) to (iv) each is preferably not less than 1 weight %, more preferably not less than 2 weight %. still 
more preferably not less than 3 weight %. particularly preferably not less than 4 weight %, of the entirety of the con- 
stitutional units. 

40 [0032] The above copolymers (i) to (iv) may Include constitutional unit (111) derived from copolymerlzabie monomer 
(c) with monomer (a1), (a2), (b1), or (b2)» In addition to the above constitutional unit (1-1). (1-2), (11-1), or (11-2). Examples 
of monomer (c) include: unsaturated dicarboxyiic acid monomers, such as maleic acid, maleic anhydride, f umaric acid, 
itaconic acid, and citraconic acid, and their monovalent metal salts, divalent metal salts, ammonium salts, and organic 
amine salts; half esters and diestars of the above-mentioned unsaturated dicarboxyiic acid monomers with alcohols 
having 1 to 30 carbon atoms; half amides and diamldes of the above-mentioned unsaturated dicarboxyiic acid mono- 
mers with amines having 1 to 30 carbon atoms; half esters and diesters of the above-mentioned unsaturated dicarbo- 
xyiic acid monomers with alkyi (poly)alkylene glycols as obtained by adding 1 to 500 mols of alkylone oxides with 2 to 
1 8 carbon atoms to the above-mentioned alcohols or amines; half esters and diesters of the above-mentioned unsatu- 
rated dicarboxyiic acid monomers with glycols having 2 to 18 carbon atoms or with polyalkylena glycols of 2 to 500 in 

so molar number of addition of the foregoing glycols; esters of unsaturated monocarboxylic acids with alcohols having 1 
to 30 carbon atoms, such as methyl (meth) aery late, ethyl (meth)acrylate, propyl (meth)acrylate, glycldyl (met h) aery I ate, 
methyl crotonate, ethyl crotonate, and propyl crotonate; esters of unsaturated monocarboxylic adds such as (meth) 
acrylic acid with aikoxy (poly)alicylene glycols as obtained by adding 1 to 500 mols of alkylene oxides with 2 to 18 
carbon atoms to alcohols having 1 to 30 carbon atoms; adducts of 1 to 500 mols of alkylene oxides with 2 to 1 8 carbon 

55 atoms to the unsaturated monocarboxylic acids such as (meth)acrylic acid, such as (poty)ethylene glycol monometh- 
acrylate, (poly) propylene glycol monomethacrylate and (poly)butylene glycol mo nometh aery late; half amides of 
maleamlc acid with glycols having 2 to 1 6 carbon atoms or poly alkylene glycols of 2 to 500 in molar number of addition 
of the foregoing glycols; (poly) alkylene glycol dl(meth}acrylates such as trlethylene glycol di(meth)acrylate, (poly)eth- 
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yiene glycol dl(meth)acrylat©, polypropylene glycol di{meth) aery late, and (poJy)othylen8 glycol (poly)propylene glycol 
dl{meth)acrylate; multifunctional (meth)acrylate5 such as iiexanediol dl(nieth)acrylate» trlmethylolpropaneti1(nneth)acr- 
ylate, and trimetliylolpropana dl(nfiath)acrylate; {poly}alkylene glycol dimaleates sucti as triethylene glycol dimaleate 
and polyethylene glycol dimaleate; unsaturated sulfonic acids, such as vinylsuifonate, {meth)allylsuifonate, 2-(meth) 
acryloxyethyisulfonate, 3-{meth) aery loxypropy (sulfonate, 3-(meth)acryloxy-2-hydroxypropylsulfonate, 3-(rneth)acry- 
loxy-2-hydroxypropylsulfophenyl ether, 3-(meth)acry!oxy-2-hydroxypropyloxysulfobenzoate, 4-(meth)acryloxybutyl- 
suifonate, <meth)acrylamidonnethylsulfonic acid, <meth)acrylamidoethylsulfonic acid, 2-methyIpropanesulfonlc acid 
(meth)acrylamlde. and styrenesulfonic acid, and their monovalent metal salts, divalent metal salts, ammonium salts, 
and organic amine salts; amides of the unsaturated monocarboxylie acids with amines having 1 to 30 carbon atoms, 
such as methyl(meth)acrylamlde; vinyl aromatic compounds such as styrene, a-methylstyrene, vlnyltoluene, and p- 
mathylstyrene; ali<anedlol mono(meth)acrylates such as 1 ,4-butanediol mono(meth]acryiate, 1 ,5-pentanediol mono 
(meth}acrylate. and 1 .6-hexanediol mono(meth)acrylate; dienes such as butadiene, Isoprene. 2-methyl-1 ,3-butadlene, 
and 2-chloro-1,3-butadiene; unsaturated amides such as (meth)acrylamide, (m6th)acrylal!cylamide, IM-methylol(meth) 
acrylamida, and N,N-dimethyl(meth)acryl amide; unsaturated cyanes such as (meth)acryionitriie and a- chloroacrylo- 
nitrtle; unsaturated esters such as vinyl acetate and vinyl propionate; unsaturated amines such as amlnoethyl (meth) 
acrylate, methylaminoethyl (meth)acrylate, dimethylaminoethyl (meth)acrylate, dlmethylamlnopropyl (meth) aery (ate, 
dibutylaminoethyl (meth) acrylate, and vinylpyrldlne; divlnyl aromatic compounds such as dlviny(benzene; cyanurates 
such as triatlyl cyanurate; ally! compounds such as (meth)aiiyi alcohol and glycidyl (meth)allyl ether; and siloxane 
derivatives such as poiydimethyisiioxanepropylaminomaieamic acid, poiydimethylsiloxaneaminopropyleneamlnoma- 
leamleacld, polydlmathy!slIoxanebls(propylamlnomaIeamlc acid), polydlmethyls!loxanebls{dlp ropy teneamlnomaleanv 
ic add). polyd[methyIslloxane-(1-propyl-3-acrylate), polydlmethylsIIoxane-(1 -propyl -3 -methacrylate), polydlmethylsl- 
loxane-bls-(1-propyl-3-acrylate), and poly dimathylslloxane-bi3-(1-propyi-3-methacry (ate). These may be used either 
alone respectlveiy or In combinations of each other. Particularly, the unsaturated dicartoxyllc acid monomer such as 
maie(c acid Is preferable as monomer (c) having a carboxyl group other than unsaturated monocarfooxyiic acid mon- 
omers (b1) and (b2). 

[0033] The content of constitutional unit (III) as derived from copolymerizable monomer (c) in the above copolymers 
(1) to (iv) is not especieUIy limited if the effects of the present invention are not damaged. The content thereof is preferably 
not nr»re than 70 weight %, more preferably not more than 60 weight %, still more preferably not more than 50 weight 
particularly preferably not more than 40 weight %, most preferably not more than 30 weight %, of the entirety of the 
constitutional units. 

[0034] The ratio between the respective constitutional units composing the above copolymers (i) to (iv) is, for exam- 
ple, preferably in the range of (1 to 99]/(1 to 30)/(0 to 70) (weight %) as constitutional unit (1-1) or (l-2)/constltutional 
unit (11-1) or (ll-2)/constitutlonal unit (III), but such a ratio Is more preferably In the range of (10 to 99)/(1 to 30)/(0 to 
60} (weight %}» still more preferably in the range of (20 to 98)/(2 to 30)/(0 to 50) (weight %). particularly preferably In 
the range of (30 to 97)/(3 to 30)/(0 to 40) (weight %), moat preferably in the range of (46 to 96)/(4 to 25)/(0 to 30) 
(weight %), (wherein the entirety of constitutional unit (1-1) or (i-2)» constitutional unit (11-1) or (11-2) and constitutional 
unit (ill) is 100 weight %). 

[0035] In the above copolymer (11), It (s important that the milllequivaient of carboxyl groups in the copolymer Is not 
more than 3.30 meq per 1 g of the copolymer when all the carboxyl groups are converted into their unneutrallzed form. 
The content is preferably in the range of 0.10 to 3.30 meq/g, more preferably 0.15 to 3.00 meq/g, still more preferably 
0.20 to 2.50 meq/g, part!cu(ar(y preferably 0.30 to 2.50 meq/g. In case where this milllequivaient of carboxyl groups Is 
more than 3.3 meq/g, the fluidity is lowered with the passage of time when producing its cement composition. On the 
other hand, in case where the milllequivaient of carboxyl groups is too small, the dispersibility of the copolymer is 
extremely lowered, and the fluidity is not obtained sufficiently as a cement composition. 

[0036] On the other hand, even In the above copolymers (I), (III) and (Iv). the milllequivaient of carboxyl groups In 
the copolymer Is preferably not more than 3.30 meq per 1 g of the copolymer when all the cart)oxyl groups are converted 
Into their unneutrallzed fonn. The mlillequivalent is more preferably In the range of 0.10 to 3.30 meq/g, still more 
preferably 0.15 to 3.00 meq/g, particularly preferably 0.20 to 2.60 meq/g, moat preferably 0.30 to 2.60 meq/g. 
[0037] Incidentally, when ail the cart>oxyl groups in the above copolymer each are converted into their unneutrallzed 
fomn, the miiliequlvalent of carboxyl groups can be calculated In thetollowingway. For example, when using methacrylic 
acid as monomer (b2) in copolymer (11) and canving out a copolymerizatlon with the weight ratio of 90/1 0 (weight %} 
as monomer (a1)/monomer (b2), the mlitlequtvalent of carboxyl groups per 1 g of the copolymer Is calculated below 
because the molecular weight of methacrylic acid is 86. 

(0.1/86) X 1000 = 1 .16 (meq/g) (Calculation Example 1) 

In addition, for example, when using sodium methacrylate as monomer (b2) in copolymer (11) and carrying out a copo- 
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lymerization with the weight ratio of 90/1 0 {weight %) as monomer (aiymonomer (b2). the mllliequivalent of cartwxyl 
groups per 1 g of the copolymer Is calculated below because the molecular weights of sodium methaciylate and meth- 
acryllc acid Is 108 and 86 respectively. 

^ (0.1/108y(0.9+0.1 X 86/108) X 1000 = 0.95 (meq/g) (Calculation Example 2) 

Incidentally^ when using methacrylic acid at the polymerization and neutralizing carboxyiic groups derived from the 
methacryllc acid with sodium hydroxide after the polymerization, the milliequivalent of carboxy! group can be calculated 
10 In the same way as of Calculation Example 2. In addition^ for example, when using sodium methacryiate and sodium 
acrylate as monomer {b2) In copolymer (II) and carrying out a copo lymerization with the weight ratio of 90/5/5 (weight 
%) as monomer {a1)/sodlum methacrylate/sodlum aciylate, the mllliequivalent of carboxyl groups per 1 g ot the copol- 
ymer is calculated below because the molecular weights ot methacryllc acid, acrylic acid, sodium methacrylic acid, 
and sodium acrylic acid are 86, 1 08, 72, and 94 respectively. 

15 

(0.05/1 0B+0.O5/94)/(0.9+^.05 X 86/10a4-0.05 X 72/94) x 1 000-1 .02 (meq/g) 
(Calculation Example 3) 

20 

[Q03B] The weight-average molecular weight of the above copolymers (0 to (iv) Is fitly In the range of 1 0,000 to 
300,000 in terms of polyethylene glycol by gel penmeation chromatography (hereinafter, referred as "GPC"), preferably 
10,000 to 100,000, more preferably 10,000 to 80,000, still more preferably 10,000 to 70,000. The dispersant which 
displays higher dispersibility can be obtained by selecting the above range of the weight-average molecular weight. 

25 [0039] The above copolymers (i) to (iv) which are essential components for the cement dispersant according to the 
present invention, for example, can easily be obtained by copolymerizing the comonomers including the above (poly) 
alkylene glycol ether monomer (a1) or (a2), the above unsaturated monocarboxylic acid monomer (b1) or (b2), and 
the above monomer (c) if necessary, in the presence of a polymerization initiator, but its production process is not 
especially limited to this. For example, copolymers (i) to (iv) can also be obtained by a process of: copolymerizing a 

30 monomer before adding an alkylene oxide Instead of monomer (a1) or (a2) (namely, an unsaturated alcohol such as 
allyl ateohol) , and monomer (b1 ) or (b2) in the presence of a polymerization initiator (if necessary, othercopolymerizable 
monomer (c) may be further copolymerbed with these monomers.); and thereafter, reacting with an all^lene oxide. 
[0040] The ratio between the respective comonomers as used for producing the copolymer is, for example, fitly in 
the range of (1 to 99)/(1 to 30)/(0 to 70) (weight %) as monomer (a1) or (a2)/monomer (b1) or (b2)/monomer (c), 

35 preferably in the range of (10 to 99)/(1 to 30)/(0 to 60) (weight %), more preferably in the range of (20 to 98)/{2 to 30) 
/(O to SO) (weight %)» particulariy preferably. In the range of (30 to_ 97)/(3 to 3p)/(0 to 40) (weight %), most preferably In 
the range of (45 to 96)/(4 to 25)/(0 to 30) (weight %), (wherein the entirety of monomer (a1 ) or (a2), monomer (b1 ) or 
(b2), and monomer (c) Is 100 weight %). 

[0041 1 The copolymerization for obtaining the above copolymers (I) to (iv) can be carried out by conventional methods 
40 such as solution polymerization or bulk polymerization. The solution polymerization can be carried out in a batchwise 

or continuous manner. Examples of a solvent as used in such a case include water, alcohols such as methyl ateohol, 

ethyl alcohol, and isopropyl alcohol; aromatic or aiphatic hydrocarbons such as benzene, toluene, xylene, cyclohexane, 

and n-hexane; ester compounds, such as ethyl acetate; ketone compounds such as acetone and methyl ethyl ketone; 

and cyclic ethers such as tetrahydrof uran and dioxane. However, it Is preferable to use at least one kind selected from 
45 the group consisting of water and lower alcohols having 1 to 4 carbon atoms because of the solubility of the raw 

monomers and the copolymer as obtained. Among these, water is more preferable because the solvent-removing 

process can be omitted. 

[0042] When carrying out an aqueous polymerization, an aqueous polymerization initiator can be used as the radical 
polymerization initiator Examples thereof Include; persulfate salts such as ammonium persutfate, sodium persuifate 

50 and potassium persulfate; hydrogen peroxide; aqueous azo initiators such as azo amidlne compounds (for example, 
2,2'-azobi5-2-methyipropionamidine hydrochloride), cyclic azo amidine compounds (for example, 2,2*-azobis-2-(2-imi- 
dazolin-2-yl)propane hydrochloride), and azonitriles (for example, 2-carbamoyl azoisobutyronitrile). In this case, pro- 
moters can be used jointly, and examples thereof include: alkali metal hydrogen sulfites such as sodium hydrogensulfite, 
sodium metabisulfite, sodium hypophosphite, Fe (II) salts such as Mohr's salts, sodium hydroxymethanesulfite dihy- 

55 drate, hydroxylamine hydrochloride, thiourea, L-ascorbic acid (salt), and isoascorbic acid (salt). Among these, the 
combination of hydrogen peroxide and the promoters such as L-ascorbIc add (salt) Is preferable. 
[0043] In addition, when carrying out the solution polymerization In solvents such as aromatic or aliphatic hydrocar- 
bons, ester compounds and ketone compounds, radical polymerization Initiators such as peroxides (for example, ben- 
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zoyi peroxida. lauroyi peroxide and sodium peroxide], hydroperoxides (for example, t-butyl hydroperoxide and cumene 
hydroperoxide), and azo compounds (Torexampie. azobisisobutyronltrlle). in this case, promoters such as amine com- 
pounds can be used Jointly. In addition, when using a solvent mixture of waterand lower alcohol, a radical polymerization 
initiator (and a promoter) can be selected suitably among the above various radical polymerization initiators and com- 
5 binations of the radical polymerization initiators and the promoters, and used. 

[0044] The bulk poiymerlzetlon can be carried out by use ot radical polymerization initiators such aa peroxides (for 
example, benzoyl peroxide, lauroyi peroxide and sodium peroxide), hydroperoxides (for example, t-butyl hydroperoxide 
and cumene hydroperoxide), and azo compounds (for example, azoblsisobutyronltrlle). 

[0045] When the copolymerization Is candied out, the reaction temperature ts not especially limited, l-lowever, when 
^0 the persuifate salt is used as an Initiator, the reaction temperature is, for example, fitly in the range of 40 to 90 ^C, 
preferably 42 to 85 ""C, more preferably 45 to 80 "C. in addition, when the combination of hydrogen peroxide and L- 
ascorbic acid (salt) as a promoter is used as an Initiator, the reaction temperature Is. for example, fitly In the range of 
30 to 90 "C, preferably 35 to 85 °C. more preferably 40 to 80 *'C. 

[0046] When the copolymerization is carried out. the polymerization time is not especially limited. The polymerization 
^9 time Is, for example, fitly In the range of 0.5 to 10 hours, preferably 0.5 to B hours, more preferably 1 to 6 hours, in 
case where the polymerization time Is longer or shorter than this range, there are disadvantages in that the polymer- 
ization ratio or the productivity Is towered. 

[0047] When the copolymerization is carried out, the amount of the entirety of the comonomers as used is in the 
range of 30 to 90 weight %. preferably 40 to 93 weight %, more preferably 50 to 90 weight %. particularly preferably 
20 60 to 90 weight %, of the entirety of raw materials including other raw materials, in case where the amount of the 
entirety of the comonomers as used Is less than this range In particular, there are disadvantages in that the polymer- 
ization ratio or the productivity. Is lowered. 

[0048] An addition method for the monomer each Is not especially limited. The following methods may be employed: 
a method which comprises adding the entirety of the monomers Into the reactor initially and collectively, a method 

2^ which comprises adding the entirety of the monomers into the reactor divisionally or continuously, or a method which 
comprises adding a portion of the monomers into the reactor Initially and adding the remaining portion thereof Into the 
reactor divisionally or continuously. Incidentally, the radical polymerization Initiator may be Initially added to the reactor, 
or added dropwise to the reactor, in addition the combination of these may becanled out In accordance with purposes. 
[0049] When the copolymerization is carried out, chain-transfer agents can be used in order to adjust the molecular 

30 weight of the copolymer as obtained. Especially, the chain-transfer agents are effectively used when using acrylic acid 
as the above unsaturated monocarboxyiic acid monomer (b1) or (b2), and the chain-transfer agents are particularly 
effectively used when using the above unsaturated (poiy)alicylene glycol ether monomer (a1) and using acrylic acid as 
the above unsaturated monocarboxyiic acid monomer (b1) or (b2). Examples of the chain -transfer agents include thiol 
Chain-transfer agents such as mercaptoethanol, thioglycerol, thioglycolic acid, 2-mercaptoproplonlcacld. 3-mercapto- 

3s propionic acid, thiomaiic acid, octyl thiogiycolate, octyl 3-mercaptoproplonate and 2-mercaptoathaneBUlfonic acid. Two 
or more kinds of the chain-transfer agents can also be Jointly used. In addition, it Is effective to use a high chain- 
transferable monomer such as (meth)allyl sulfonic acid (salts) as monomer (c) in order to adjust the molecular weight 
of the copolymer. 

[0050] it Is important to continue the copolymerization reaction stably In order to obtain a copolymer having a pre- 
40 determined molecular weight reproducibly. Therefore, when the solution polymerization Is carried out, the concentration 
of dissolved oxygen in the solvent as used at 25 Is preferably adjusted to not more than 5 ppm, more preferably in 
the range of 0.01 to 4 ppm, still more preferably 0.01 to 2 ppm, most preferably 0.01 to 1 ppm. Incidentally, when the 
replacement of nitrogen is carried out after adding a monomer to a solvent, the concentration of dissolved oxygen in 
the system including the monomer may be adjusted to the above range. 
4' [0051 ] incidentally, the adjustment of the concentration of the dissolved oxygen In the solvent may be carried out In 
the polymerization reactor, or a solvent of which dissolved oxygen amount Is adjusted beforehand may be used. Ex- 
amples of a method for removing oxygen In a solvent include the following methods (1 ) to (5): 

(1) After packing an inert gas such as nitrogen into a sealed vessel including a solvent under compressed pressure, 
the pressure in the sealed vessel is lowered to lower the partial pressure of oxygen in the solvent. The pressure 
in the sealed vessel may be lowered in a stream of nitrogen. 

(2) While the gas phase of a vessel including a solvent is replaced with an inert gas such as nitrogen, a liquid 
phase is vigorously stin^d for a long time. 

(3) An Inert gas such as nitrogen bubbles In a solvent which is placed In a vessel for a long time. 

(4) After a solvent is once boiled, it is cooled under an atmosphere of nitrogen. 

(5) A static mixer is placed on the way of piping, and an inert gas such as nitrogen is mixed with a solvent in the 
piping for transporting the solvent to a polymerization reactor. 
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[0052] Copolymers (1) to (iv) as obtained In the abova way may directly be used as a major component of the cement 
dlspersartt, even as they are. However, their pH Is preferably adjusted to not lower than 5 In consideration of handling. 
The polymerization may be carried out in a pH of not lower than 5. However, the polymerization ratio Is lowered. At 
the same time, the copolymerlzablllty is deteriorated and the perfomnance as a cement dispersant Is lowered. Therefore, 

5 it is preferable that the copolymerizatlon reaction is carriedout in apH of lowerthan 5. and the pH Is adjust to not lower 
than 5 after the copolymerizatlon. The adjustment of the pH can be carried out by using allcailne substances, such as 
inorganic salts (for example, hydroxides and carbonates of monovalent or divalent metals): ammonia; and organic 
amines. In addition, the concentration can be adjusted after completing the reaction If necessary. The above copolymers 
(i) to (Iv) may be used alone in the form of an aqueous solution as a major component of the cement dispersant, or 

^0 may be powdered and used by neutralizing the copolymer with hydroxides of a divalent metal such as calcium and 
magnesium to produce a multivalent metal salt thereof and drying thereafter^ or by fixing the copolymer on Inorganic 
powder such as silica fine powder and then drying. 

[0053] The cement dispersant, according to the present invention, essentially comprises any one of the above co- 
polymers (I) to (Iv). The content of these copclymars (I) to (iv) is not especially limited in the cement dispersant according 
to the present Invention. However, the content Is preferably not less than 20 weight %, more preferably not less than 
40 weight %, of the solid content, namely nonvolatile content in the dispersant. 

[0054] The cement dispersant according to the present Invention comprises a polyalkylene glycol preferably In the 
range of 1 to 50 weight %, more preferably 2 to 50 weight %, still more preferably 2 to 40 weight particularly preferably 
3 to 30 weight %. of the copolymer. In addition to the above copolymers (i) to (Iv). When the cement dispersant further 
so comprises the polyalkylene glycol, the dispersant can Improve workability of mortar or concrete furthemiore. In case 
where the content of the polyalkylene glycol Is less than 1 weight %, the effects of improving workability of mortar or 
concrete are not enough. On the other hand, in case where the content Is more than 50 weight %, there are disadvan- 
tages In that the disperslbillty to cement Is lowered. 

[Q055] As to the above polyalkylene glycol, its oxyalkylene group has fitly 2 to 1 8 carbon atoms, preferably 2 to 8 
25 carbon atoms, more preferably 2 to 4 carbon atoms. Furthermore, it is necessary that the polyalkylene glycol be water- 
soluble. Therefore, a high hydrophillc oxyalkylene group having 2 cartDon atoms, namely, an oxyethylene group Is 
preferably Included essentially at least, and the oxyethylene group of not less than 90 mol % is mora preferably Included. 
In addition, the repeating unit of the oxyalkylene group maybe Identical or different If the oxyalkylene group Is a mixture 
of two or more thereof, the repeating unit may be in any addition state, such as block addition, random addition, or 
30 alternating addition. In addition, the terminal group of the polyalkylene glycol is fitly a hydrogen atom, an alkyi group 
or an (aikyl)phenyl group having 1 to 30 carbon atoms, and it is preferably a hydrogen atom. In addition, the average 
molecular weight of the polyalkylene glycol Is preferably In the range of 500 to 200.000. more preferably 1 .000 to 
1 00,000, still more preferably 2,000 to 50,000. 

[0056] Examples of the polyalkylene glycol Include: polyethylene glycol, polypropylene glycol, polyethylene polyp ro- 
35 pylene glycol, and polyethylene potybutylene glycol. It is necessary that the polyalkylene glycol be water-soluble. There- 
fore, the.polyethyiene glycol or.polyethylene polypropylene giycoiJncludlng a.hlgh,hydrpphlljc oxyethylene group as 
an essential component Is preferable, and the polyethylene glycol is the most preferable. 

[0057] For examples, the cement dispersant further comprising the above polyalkylene glycol can easily be obtained 
by using comonomers including unsaturated (poly)alkylene glycol ether monomer (al) or (a2) which Includes a poly- 
pe alkylene glycol as an impurity. The above unsaturated (poly)alkyiene glycol ether monomer (a1 ) or (a2) can be obtained 
by adding an alkylene oxide to an unsaturated alcohol such as aliyl alcohol, methaliyi alcohol, and 3-buten-1 -ol. When 
this addition reaction Is canied out and the reaction system Includes a compound having active hydrogen, such as a 
saturated alcohol other than the above unsaturated alcohol (for example, methanol and ethanol), and water, a poly- 
alkylene glycol may be side-produced in addition to the aimed unsaturated (poly)alkylene glycol ether monomer. The 
45 slrrpllflcation of purifying process can be canied out by not removing this side-produced polyalkylene glycol and using 
a product obtained by the addition reaction as It Is, as a raw material. At the same time, the cement dispersant as 
obtained comprises the copolymer and the polyalkylene glycol, and can further Improve wotlcablilty of mortar or concrete 
before hardening. 

[0058] The content of the polyalkylene glycol contained as the impurity is fitly 0.5 to 50 weight %, preferably 1 to 40 
50 weight %, more preferably 2 to 30 weight %, still more preferably 3 to 20 weight %, of the unsaturated (poly)alkylene 
glycol ether monomer. In case where the content of the polyalkylene glycol is more than 50 weight %, there are dis- 
advantages In that the concentration of the monomers are lowered and the polymerization ratio tends to be lowered 
when carrying out the polymerization. 

[0059] The cement dispersant, according to the present Invention, comprises the above unsaturated (poiy)alkylene 
55 glycol ether monomer (a1) or (a2) preferably In the range of 1 to 100 weight %, more preferably 2 to 100 weight %, 
still more preferably 3 to 90 weight %, particularly preferably 5 to 80 weight %, of the copolymer, other than the above 
copolymers (I) to (Iv). The dispersant can further improve workability of mortar or concrete because of further comprising 
unsaturated (poly)alkylene glycol ether monomer (al ) or (a2). In case where the content of unsaturated (poly)alkylene 
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glycol ether monomer (a1) or (a2) is less than 1 weight %. the effects of improving wori^abillty of mortar or concrete 
are not enough. On the other hand, In case where the content is more than 100 weight %, there are disadvantages in 
that the disperslbility to cement Is lowered. 

[Q060] The cement dispersant further comprising the above unsaturated (poty)all<ylene glycol ether monomer (a1 } 
5 or (a2) can easily be obtained by stopping the polymerization reaction at the time when the amount of unreacted 
unsaturated (poly)alkylene glycol ether monomer (a1) or (a2) Is 1 to 100 weight % of the produced copolymer when 
thocopolymerization is carried out to obtain the above copolymer (i)to (iv). Accordingly, the resultant product comprises 
unsaturated (poly)alkylene glycol ether monomer (a1) or (a2) In addition to the copolymer, and can display excellent 
disperslbility. The time when the polymerization reaction is stopped may be the time when the residual amount of 
10 unsaturated (poiy)alkylene glycol ether monomer (a1} or (a2) Is preferably In the range of 2 to 80 weight %, more 
preferably 3 to 70 weight %, still mora preferably 5 to 60 weight of the copolymer. In case where the polymerization 
reaction Is stopped at the time when the residual amount of unsaturated (poiy)aII<ylene glycol ether monomer (a1 ) or 
(a2) is less than 1 weight % of the copolymer, the effects of improving workability of mortar or concrete are not enough. 
On the other hand, in case where the polymerization reaction is stopped at the time when the residual amount Is more 
19 than 100 weight %, there are disadvantages In that the disperslbility to cement Is lowered. 

[0061] The most preferred mode of the cement dispersant according to the present Invention is to comprise the 
above polyalkylene glycol and the above unsaturated (poly)alkylene glycol ether monomer (a1) or (a2) together In the 
above ratio. The dispersant is extremely excellent In workability of mortar or concrete because of comprising both these 
components. 

^ [0062] The cement dispersant, according to the present Invention, can be used for various hydraulic materials, name- 
ly, cement, or hydraulic materials other than cement, such as gypsum. Then, examples of the hydraulic composition 
comprising the hydrau lie material, water and the cement dispersant according to the present invention , and If necessary, 
further comprising fine aggregates (for example, sands) or coarse aggregates (for example, crushed stones) Include 
cement paste, mortar, concrete and plaster. 

25 [0063] Among the above exemplified hydraulic compositions, a cement composition comprising cement as a hydrau- 
lic material Is the most general. Such the cement composition, according to the present Invention, comprises: the 
cement dispersant according to the present Invention, cement, and water as essential components. 
[0064] The cement as used In the cement composition Is not especially limited. Examples thereof include Portland 
cement (such as standard types, hlgh-early-strength types, ultra-hlgh-early-strength types, moderate heat types, sui- 

3Q fate-resistant types and low alkali types thereof); various mixed cement (such as blast furnace cement, silica cement 
and fiy ash cement); white portland cement; alumina cement; ultra rapid hardening cement (such as 1 clinker rapid 
hardening cement, 2 clinker rapid hardening cement and magnesium phosphate cement); grout cement; oil-well ce- 
ment; low calorific cement (low-calorific type blast fu mace cement, fly ash mixed low-calorific type blast furnace cement 
and much bellte containing cement); ultra-high strength cement; cement type solldlflers; and ecological cement (such 

^5 as cement produced from at least one raw material selected from the group consisting of ash from an urban garbage 
furnace and ash from an sewage garbage furnace). In addition, fine powder such as blast furnace slag, fiy ash, cinder 
ash. clinker ash, husk ash, silica fume. sllk:a powder and limestone powder, or gypsum can be added. In addition, 
refractory aggregates such as silica, clay, zircon, high alumina, silicon carbide, carbon, chromale, chrome magnesite 
and magnesia, can be used as the aggregates, other than gravel, cracked stones, water-granulated slag and recycled 

^0 aggregates. 

[0065] In the cement composition according to the present Invention, there Is no especial limitation with regard to 
the unit water amount and the amount of cement as used per 1 m^, and the ratio of water/cement. The unit water 
amount of 100 to 1B5 kg/m^. preferably 120 to 175 kg/m^. and the amount of cement as used of 250 to 800 kg/m^, 
preferably 270 to 800 kg/hn^ and the ratio of water/cement (weight ratio) of 0.1 to 0.7, preferably 0.2 to 0.65 are 
^ recommended. The above amount and ratio can be applied to broad range such as a little to much combination, and 
is effective to both high strength concrete having much unit cement amount and a little combining concrete having the 
unit cement amount of 300 kg/m^ or less. 

[0066] In the cement composition according to the present Invention, the ratio of the cement dispersant according 
to the present invention is not especially limited, but when the cement dispersant is used for mortar or concrete con- 
taining hydraulic cement, the cement dispersant may be added in an amount that adjusts the ratio of 0.01 to 1 0 weight 
%, preferably 0.02 to 5 weight %, more preferably 0.05 to 3 weight %, of the weight of the cement. Preferred various 
effects such as reducing the unit water amount. Increasing strength and improving durability can be caused by adding 
the cement dispersant. In case where the ratio is less than 0.01 weight %, it Is not sufficient to the perfomnance. On 
the other hand, even If the cement dispersant is used much with the ratio of more than 10 weight %, the effects sub- 
SS stantially reaches the uppermost limit and It is disadvantageous in view of economy. 

[0067] In addition, the cement composition, according to the present invention, is effective to concrete for secondary 
concrete product, centrifugal molded concrete, vibrational tightened concrete, steam cured concrete and spraying 
concrete. Furthermore, the cement composition Is also effective to mortar and concrete necessary to have highflukllty, 
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such as high flowing concrete, self-filling concrete and self-leveling agents. 

[0066] Tliecementcomposltion, according to the present Invention, niay comprise aconventlonal cement dispersant. 
The conventional cement dispersant that can be used, Is not especially limited, but examples thereof include various 
sulfonic acid dispersants having a sulfonic acid group In the molecuiea and various polycarboxyllc add dispersants 

5 having a polyoxyalkylene chain and a carboxyllc acid group In the nnolecules. Examples of the various sulfonic acid 
dispersants Include: llgnlnsultonic acid salts; polyol derivatives; naphthalenesulfonic acld-formailn condensation prod- 
ucts; melaminesulfonic acid-fomrialin condensation products; polystyrenesuifonic acid sails; and aminosulfonlc com- 
pounds, such as aminoarylsulfonic acld-phenol-fomialdehyde condensation products. In addition, examples of the 
various polycarboxyllc add dispersants include: a copolymer obtained by copolymerlzing comonomers including a 

« polyallcylene glycol mono(nneth)acryllc acid ester monomer having a polyoxyalkylene chain obtained by adding an 
all<ylene oxide with 2 to 1 8 carbon atoms with the average addition number of moles of 2 to 300, and a (meth)acryllc 
acid monomer as essential components; a copolymer obtained by copoiymerizing comonomers Including three Wnds 
of monomers consisting of a polyalicyiene glycol mono(meth)acrylic acid ester monomer having a polyoxyalkylene 
chain obtained by adding an alkylene oxide with 2 to 3 carbon atoms with the average addition number of moles of 2 

15 to300, a (meth)acry!lc add monomer, and (meth)acryllc acid alkyi ester as essential components; a copolymer obtained 
by copoiymerizing comonomers including three kinds of monomers consisting of a polyalkyiene glycol mono(meth) 
acrylic add ester monomer having a polyoxyalkylene chain obtained by adding an alkylene oxide with 2 to 3 carbon 
atoms with the average addition number ot moles of 2 to 300, a (meth)acrylic acid monomer, and (meth)allylsulfonic 
acid (salts thereof) (or. either vinylsulfonic acid (salts thereof) or p-(meth)aliyloxybenzenesultonlc acid (salts thereof)) 

20 as essential components; a grafted copolymer obtained by copoiymerizing comonomers Including three kinds of mon- 
omers consisting of a poiyalkyiene glycol mono(meth)acryllc acid ester monomer having a polyoxyalkylene chain ob- 
tained by adding ethylene oxide with the average addition number of moles of 2 to 50, a (meth)acfylk: acid monomer, 
and (meth)ally Isulfonic acid as essential component to obtain a copolymer, and further graft polymerizing the copolymer 
with (meth)acryl amide and/or 2-(meth)acrylamido-2-methylpropanesulfonlc add; a copolymer obtained by copolymer- 

25 izlng comonomers including four kinds of monomers consisting of a polyethylene glycol mono(meth)acrylic acid ester 
monomer having a polyoxyalkylene chain obtained by adding ethylene oxide with the average addition number of moles 
of 5 to 50, a polyethylene glycol mono(meth)allyl ether monomer having a polyoxyalkylene chain obtained by adding 
ethylene oxide with the average addition number of moles of 1 to 30, a (meth)acryllc add monomer, and (meth)allyl- 
sulfonks acid {salts thereof) (or p-(meth)allyioxybenzene8Uifonic acid (salts thereof)) as essential components; a co- 

30 polymer obtained by copoiymerizing comonomers including a poiyalkyiene glycol mono(meth)ailyl ether monomer hav- 
ing a polyoxyalkylene chain obtained by adding an alkylene oxide with 2 to 1 8 carbon atoms with the average addition 
number of moles of 2 to 300, and a maieic acid monomer as essential components; a copolymer obtained by copoiy- 
merizing comonomers including a poiyalkyiene glycol mono(meth)alIyl ether monomer having a polyoxyalkylene chain 
obtained by adding an alkylene oxide with 2 to 4 carbon atoms with the average addition number of moles ot 2 to 300, 

35 and a poiyalkyiene glycol maieic acid ester monomer as essential components; and a copolymer obtained by copoly- 
..merizlng comonomers Jnciud|ng ,a.ppiyaIkylene .gly.col 3^m^y|-3-butenyl ether monomer haying a polyoxv^alkylene 
chain obtained by adding an alkylene oxide with 2 to 4 carbon atoms with the average addition number of moles of 2 
to 300. and a malalc acid monomer as essential components. These conventional cement dispersants can be jointly 
used In plural. 

40 [Q069] incidentally, when Uie above conventional cement dispersant is jointly used, the mixing ratio by weight of the 
present invention dispersant to the conventional cement dispersant is in the range ot (6 to 95) : (95 to 5), preferably 
(10 to 90) : (90 to 1 0), though not uniformly determinable, because of depending on differences In factors such as kind 
of the conventtonal cement dispersant as used, composition, and test conditions. 

[0070] Furthermore, the cement composition according to the present invention can comprise other conventional 
45 cement additives (materials to add to cement) (1 ) to (20) as exemplified below: 

(1) water-soluble high-molecular substances, for example: unsaturated carboxyllc acid polymers such as poly 
(acrylk: acid) (or Its sodium salt), poly(methacryllc acid) (or its sodium salt), poly(malelc acid) (or Its sodium salt), 
and sodium salts of acrylic acid-malaic acid copolymers; nonlonic cellulose ethers such as methyl cellulose, ethyl 

so cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose, carboxyethyl cellulose, and 

hydroxypropyl cellulose; polysaccharide derivatives, of which a portion or the entirety of hydrogen atoms of alkylat- 
ed or hydroxyalkylated polysaccharides such as metinyl cellulose, ethyl cellulose, and hydroxypropyl cellulose Is 
replaced with a hydrophobic substltuent having a hydrocarbon chain with 8 to 40 carbon atoms as a partial structure 
and an Ionic hydrophilic substltuent Induding a sulfonic acid group or a salt thereof as a partial structure; polysac- 

55 charides produced by microbiological femnentation such as yeast giucan, xanthane gum, and .3 glucans (which 

may be either a linear or branched chain type and of which examples include curdlan, paramylon, pacclman, 
scleroglucan and lamlnaran); polyacrylamlde; polyvinyl alcohol; starch; starch phosphate; sodium alginate; gelatin; 
and acrylic acid copolymers having an amino group tn their molecules and their quatemized compounds; 
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(2) high-molecular emulsions, tor example: copolymers of various vinyl monomers such as Eilkyi (meth)acrylates; 
(3} retarderSi for example: oxycarboxyilc acids such as gtuconic acid, glucoheptonlc acid, arabonic acid, malic 
acid or citric acid, and their inorganic or organic salts of sodium, potassium, calcium, magnesium, ammonium and 
triethanolamlne; saccharides, for example, monosaccharides such as glucose, fructose^ galactose, saccharose, 

5 xylose, apiose, ribose, and Isomerized saccharides, or oligosaccharides such as disaccharides and trisaccharides, 

or oligosaccharides such as dextrin, or polysaccharides such as dextran, or molasses Including them; sugar aico- 
hois such as sorbitol; magnesium sllicofluoride; phosphoric acid and its salts or borates; aminocarboxyiic acids 
and its salts; alkali-soluble proteins; fumic acid; tannic acid; phenol; polyhydric alcohols such as glycerol; and 
phosphonic acids and derivatives thereof, such as amlnotri(methyienephosphonlc acid), 1-hydroxyethylidene- 

10 1 ,1 <iiphosphonlc acid. ethylenedlamlnetetra(methylenephosphonlc acid). dlethylenetriamlnepenta(methyl- 

enephosphonlc acid), and their alkaline metal salts and alkaline earth metal salts; 

(4) higli-early-strength agents and promoters, tor example: soluble calcium salts such as caldum chloride, calcium 
nitrite, calcium nitrate, calcium bromide, and calcium iodide; chlorides such as iron chloride and magnesium chlo- 
ride; sulfates; potassium hydroxide; sodium hydroxide; carbonic acid salts; thiosulfates; formic acid and formates 

'5 such as calcium formate; alKanoi amines; alumina cement; and ceilclum aluminate silicate; 

(5) mineral oil base defoaming agents, for example: kerosine and liquid paraffin; 

(6) olis-and-fats base defoaming agents, for example: animal andplantoils, sesame oil, castor oil and their alkyiene 
oxide ad ducts; 

(7) fatty acid base defoaming agents, for example: oleic acid, stearic acid and their alkyiene oxide adducts; 

20 (8} fatty acid ester base defoaming agents, for example: glycerol monoriclnoiate, alkenyl suocinb acid derivatives, 

sorf3ltoi monolaurate, sorbitol trioleate, and natural wax; 

(9) oxyalkylene base defoaming agents, for example: polyoxyalkylenes such as (poly)oxyethylene (poly)oxypro- 
pylene adducts; (poly)oxyalkyl ethers such as diethylene glycol heptyl ether, polyoxyethylene oleyl ether, polyox- 
ypropylene butyl ether, polyoxyethylene polyoxypropylene 2-ethylhexyl ether, and adducts of oxyethylene oxypro- 

2S pylene to higher alcohols with 12 to 14 carbon atoms; (polyjoxyalkyiene (aJkyI) aryt ethers such as poiyoxypropytene 

phenyl ether and polyoxyethylene nonyi phenyl ether; acetylene ethers as fomned by addition polymerization of 
alkyiene oxides to acetylene alcohols such as 2,4,7,9-tetramethyl-5-decyne-4,7-dlol, 2,5-dimethyl-3-hexyne- 
2,5-dloi, and 3-methyl-1-butyn-3-ol; (poly)oxyalkylene fatty add esters such as diethylene glycol oleic acid ester, 
diethylene glycol lauric acid ester, and ethylene glycol distearic acid; (poly)oxyaikylene sorbitan fatty acid esters 

30 such as (poly)oxyethylene sorbitan monolauric add ester and (poly) oxyethylene sorbitan trtoieic acid ester; (poly) 

oxyalkylene alkyi (aryl) ether sulfuric acid ester salts such as sodium polyoxypropylene methyl ether sulfate, and 
sodium polyoxyethylene dodecylphenol ether sulfate; (poly)oxyalkylene alkyl phosphoric acid esters such as (poly) 
oxyethylene stearyl phosphate; (poly)oxyalkytene alkyiamines such as polyoxyethylene laurylamlna; and poiyoxy- 
alkyiene amide; 

^ (1 0) alcohol base defoaming agents, for example: octyi alcohol, hexadecyl alcohol, acetylene alcohol, and glycols; 

(11) amide base defoaming agents, for example: acrytate polyamines; 

(12) phosphoric acid ester base defoaming agents, for example: tributyl phosphate and sodium octyl phosphate; 

(13) metal soap base defoaming agents, for example: aluminum stearate and caldum oleate; 

(14) silicone base defoaming agents, for example: dimethyl silicone oils, silicone pastes, silicone emulsions, or- 
^0 ganlc-denatured polysiloxanes (poiyorganosnoxanes such as dimethyl polyslloxane), and fluoroslilcone oils; 

(15) AE agents, for example: resin soap, saturated or unsaturated fatty acids, sodium hydroxystearate, lauryl 
sulfate, ABS (alkylbenzenesulfonlc adds), LAS (linear aikylbenzenesulfonic acids), alkanesulfo nates, polyoxyeth- 
ylene alkyl (phenyl) ethers, polyoxyethylene alkyl (phenyl) ether sulfuric add esters or Its salts, polyoxyethylene 
alkyl (phenyl) ether phosphoric acid asters or its salts, protein materials, alkenylsulfosuccinic acids, and a-olsfin- 

^ sulfonates; 

(16) other surfactants, for example: polyalkylene oxide derivatives as formed by addition of 10 mol or more of 
alkyiene oxides, such as ethylene oxide and propylene oxide, to aliphatic monohydric alcohols with 6 to 30 cartoon 
atoms in the molecules, such as octadecyl alcohol and stearyl alcohol, or to allcycllc monohydric alcohols with 6 
to 30 carbon atoms in the molecules, such as abiethyl alcohol, or to monovalent mercaptans with 6 to 30 carbon 

so atoms in the molecules, such as dodecyl mercaptan, or to alkylphenols v^th 6 to 30 cari3on atoms in the molecules, 
such as nonylphenol, or to amines with 6 to 30 carbon atoms In the molecules, such as dodecylamine, or to 
carboxylic acids with 6 to 30 carbon atoms In the molecules, such as lauric acid and stearic acid; alkyl diphenyl 
ether sulfonates as fomned tjy ether-bonding of two phenyl groups having a sulfonic add group, which may have 
an alkyl or alkoxy group as a substltuent; various kinds of anionic surfactants; various kinds of catlonic surfactants 

S5 such as alkylamine acetate and alkyttrimethylammonium chloride; various kinds of nonionic surfactants; and var- 

ious kinds of amphoteric surfactants; 

(1 7) waterproofing agents, for example: fatty adds (or their salts), fatty acid esters, oils and fats, silicone, paraffin, 
asphalt, and wax; 
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(18) anticorrosives. for sxampla: nitrous acid salts, phosphoric acid salts, and zinc oxide; 

(1 9) fissure-reducing agents, for example: polyoxyalkyi ethers; and 

(20) swelling materials, for example: ettrlngite base and coal base ones. 

^""P'®' ^^'^^ conventional cement addiUves (materials to add to cement) include: cement humect- 
ants. thickeners separation-decreasing agents, ficcculants. dry-shrinkage-dlmlnlshing agents, strength -enhancing 

hPZ? '^t 7r «"'"=°"''^i^««' colorants, and moldproofing agents. The above conventional cement ad- 

ditlves (materials to add to cement) can be Jointly used In plural. 

[00721 In thecemenl composition according to the present Invention, exampiesof especial V preferable embodiments 
as to the components other than the cement and water include the following 1) to 7): emooaiments 

1) A combination comprising the following two essential components: (1) the cement dlspersant according to the 
present invention and (2) the oxyalkylene base defoaming agent. Incidentally, the mixing weight ratio of (2) the 
oxyalkylene base defoaming agent is preferably In the range of 0.01 to 10 weight % of (1) the cement dlspersant 
IrtllT ^^'^^ components: (1) the cement dlspersant according to the 

meth)acnrllc acid ester monomer having a polyoxyalkylene chain obtained by adding an allcyiene oxide with 2 to 
to JP BTfl^iriX'^r/^,^o!lt^„^''°" 2 to 300 and a (meth)acnrlic acid monomer (refer 

nrinl!; f^T ! ; ''f^-^223852/1 995. and JP-A.241056/1 997), and (3) the oxyalkylene basedefoaming agent. 

dlspersant to (2) the copolymer Is preferably in the range of 
(5 to 95) :(95 o 5), more preferably (1 0 to 90):(90 to 1 0). inddentaliy. the mixing weight ratio of (3) the oxyalkylene 

o^^^/owK^"" f P^^ly ™"Se of 0.01 to 10 weight % of the total of (1) the cement dlspersant 
ana ^2; tne copolymer. 

3) A combination comprising the following two essential components: (1) the cement dlspersant according to the 
present invention and (2) the sulfonic acid dlspersant having a sulfonic acid group in the molecule. Examples of 
the sulfonic acid dlspersant Include: llgnlnsulfonic acid salts; naphthalenesulfonic add-formalin condensation prod- 
ucts; melaminesulfonic acld-fomialln condensation products; polystyrenesuifonte acid salts; and aminosufronic 
comijounds, sucli as aminoaiyisuifonlc acld-phenol-fomiaidehyde condensation products. Incidentally, the mixing 
weight ratio of (1 ) the cement dlspersant to (2) the sulfonic acid dlspersant Is pr^erably In the range o (?t79S) 
(95 to 5), more preferably (10 to 90):(90 to 10). -■taiuaa;. 

iJ^!^.T„'!!"^«°" '""'^'"^ ^ ^'"Ponants: (1) the cement dlspersant according to the 

prs«ant Invention and (2) a llgnlnsulfonte add salt. Incidentally, the mixing weight ratio of (1 ) the cement dlspersant 
to(2)theOgnln8ulfonicaddsaltlspreferablylntherangeof(5to95):(95to5),moreprefera^^^ 

5) A combination comprising the following two essential components: (1) the cement dlspersant accoKling to the 
presam invention and (2) a material separation-decreasing agent. Inddentaliy, examples of the material separation- 
decreasing agent that can be used Indude; various thickeners such as noritonic cellulose ethers, and a compound 
having a hydrophobic substituent having a hydrocarbon chain with 4 to 30 carbon atoms and a polyoxyalkylene 
chain obtained by adding an alkylene oxide with 2 to 18 carbon atoms wrtth the average addition number of rnoles 
t Jl Ju ? «^"«ures. incidentally, the mixing weight ratio of (1 ) the cement dispersantto (2) the material 
^^ri .1"^?™"'"^ " P"^««'"y »he range of (1 0 to 99.99):(90 to 0.01), more preferably (50 to 99.9)- 
Sl o™?* T^" ^"JP***""" according to this combination Is preferable as high flowing concrete, seJ^ 
filling concrete and self-leveling agents. 

6) A combination comprising the following two essential components: (1) the cement dlspersant according to the 
present invention and (2) the ratarder. Examples of the retarderthat can be used indude: oxycarboxylic acids such 

sl,^ t^^nnT ^"TT''?J^ ^'^'^ ^^^'^'^^ ^"0" as glucose. 7ugar ateohote suchls 

sorbUol, and phosphoric add such as aminotri(methylenephosphonlc acid). Inddentaliy, the mixing weight ratio of 

(% tXTso to ?)^'*''"' '^"^^^ " ^^'^ ^<»^ p'^^'^'y 

?rilf„°tTn ""T?^ ^"'"^'"^ ^ '^'"P^n^nts: (1) the cement dlspersant according to the 

«noh « lo?, the promoter Examples of the promoter that can be used include: soluble caldum salts 

rid?^«?.^ r H?' 1^ "^^^ '^"^'"'^ "'""^'^^^ ^"''^ «^ ^'oride and magnesium chlo- 

fTukr^mln^H; ?!' ^"^ ^"""^'^^ ^"^"^ '"'^'^'"'^ '"cwentally. the mixing weight ratio of 

(20 to 9™ tJ 1 """"""^ Pnaferably in the range of (1 0 to 99.9):{90 to 0.1). more preferably 

(Effects and Advantages of the Invention): 

[0073] The cement dlspersant. according to the present Invention, can display high dispersiblllty with a small addition 



14 



EP1 179 517 A2 



amount and excellent dispersibility particularly even in a high water-reducing ratio area. 

[0074] In addition, the cement composition comprising the cement dispersant, according to the present Invention, 
displays excellent fluidity and can impnave hindrances when carrying out the execution. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0075] Hereinafter, the present invention is more specificaiiy illustrated by the following examples of soma preferred 
embodiments. However, the present Invention Is not limited thereto. Incidentally, in the examples, comparative example, 
and tables, unless otherwise noted, the units "part(s)'' and denote those by weight, 
io [0076] In the production examples, the production amount of the side-produced poiyall<ylene glycol when producing 
the unsaturated polyalkylene glycol ether monomer Is measured under the following condition. 

<IVIeasurement condition of production amount of polyalkylene glycol > 

1^ [0077] 

Instalment: LC-10 made by Shimadzu 
Detector: Rl detector (HITACHI 3350 Rl (SilONITOR) 

Eluent: kind: Ion-exchanged water 
^ f kJW rate: 1 .5 ml/lnin 

Columns: sort: Shodex GF-310 (4.6 x 300 mm) made by Showa Denko Co.. Ltd. 
Temperature: 40 "C 

[0078] The reaction ratio of each monomer and the weight- average molecular weight of the resultant copolymer in 
2S the examples and comparative examples were measured under the following condition. 

<Measurement condition of reaction ratio of each monomar> 

[0079] 

30 

instrument: Borwin made by Nippon Bunko 
Detector: Rl detector (HITACHI 3350 Rl MONITOR) 

Eluent: kind: acetonitrile/aqueous solution containing phosphork: add of 0.1 % and ion-exchanged waters 50/50 
(vol %) 

^-5 flow rate: I.Oml/mIn 

Columns: sort ODS-12OT4ODS-8OTS (4.6 x 250 mm each) made by Tosho Corporation 
Temperature: 40 °C 

<iV!easurement condition of weight-average moiecuiar weight of copolymer> 

40 

[0080] 

Instrument: Waters LCM1 

Detector Rl detector (Waters 41 0) 

Eluent: kind: acetonltrlie/ aqueous solution containing sodium acetate of 0.05 M and Ion-exchanged water = 

40/60 (vol %), Its pH was adjusted to 6.0 by acetic acid, 
flow rate: 0.6ml/mln 

Columns: sort: TSK-GEL G4000SWXL + G3000SWXL + G2000SWXL + GUARD COLUMN (7.8 X 300 mm and 

6.0 X 40 mm each) made by Tosho Corporation 
Temperature: 40 ^'C 

Calibration curve: standardized by polyethylene glycols 
< Example 1-1> 

ss [0061] A glass reactor with a thermometer, a stirrer, a dropping funnel, and a reflux condenser was charged with 
50.6 parts of ion-exchanged water and 1 58.6 parts of unsaturated alcohol (produced by an addition reaction of 50 mols 
of ethylene oxide to methallyl alcohol, as an unsaturated polyalkylene glycol ether monomer), and then they were 
heated to 65 ''C. Thereto, 0.8 parts of aqueous hydrogen peroxide solution of 30 % was added. Then, a mixture of 
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21 .4 parts of acrylic acid and 8.6 parts of Ion-exchanged water, and a nnlxture of 0.78 parts of 3-mercaptoprop ionic 
acid and 29.2 parts of ion-exchanged water were separately added to the reactor over a period of 3 hours. At the same 
time, a mixture of 0.3 parts of L-ascort3ic acid and 29.7 parts of ion-exchanged water was added to the reactor over a 
period of 3.5 hours. Thereafter, the temperature was subsequently kept at 65 for 60 minutes to complete a poiym- 
5 erization reaction, and the resultant reaction mixture was neutralized with an aqueous sodium hydroxide solution at 
not higher than the polymerization temperature (65 'C), thus obtaining cement dispersant (1 -1 ) according to the present 
invention comprising an aqueous solution of a polymer with a weight-average molecular weight of 27,800. 

<Examples 1 -2 and 1 -3, Examples 3-1 to 3-3, Comparative Examples 1 -1 to 1 -3, and Comparative Examples 3-1 to 3-3> 

10 

[0082] Cement dispersants (1 -2) and (1 -3), and (3-1 } to (3-3), and comparative cement dispersants (CI -1 ) to (C1 -3} 
and (C3-1} to (C3^} according to the present invention each comprising an aqueous solution of a polymer wtth a 
weight-average molecular weight listed in Table 1 . were obtained in the same way as of Example 1 -1 except for chang- 
ing: the amount of the ion-exchanged water initiaiiy introduced; the kind and amount of the unsaturated polyalkylene 
glycol ether monomer; the amount of the maleic add; the amount of the aqueous hydrogen peroxide solution of 30 %; 
the amount of the acrylic acid and ion-exchanged water each in the mixture; the amount of the 3-mercaptoprop ionic 
acid and Ion-exchanged water each in the mixture; the amount of the L-ascorbic acid and ion-exchanged water each 
In the mixture; and the polymerization reaction temperature (each temperature from adding the aqueous hydrogen 
peroxide solution of 30 % to conrpleting the polymerization reaction) in the way as shown In Table 1 . Incidentally, the 
20 maleic acid was Initially Introduced together with the unsaturated polyalkylene glycol ether monomer. 
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[0083] Incidentally, the following abbreviations were used in Table 1 . 

MAL-50EO: Unsaturated alcoliol produced by an addition reaction of 50 mols of ethylene oxide to methaliyi alcohol 
3BL-S0EO: Unsaturated alcohol produced by an addition reaction of 50 mols of ethylene oxide to 3-buten-1-ol 
5 AL-50EO: Unsaturated alcohol produced by an addition reaction of 50 mols of ethylene oxide to allyl alcohol 

AL-75EO: Unsaturated alcohol produced by an addition reaction of 75 mols of ethylene oxide to allyl alcohol 
AL-25EO: Unsaturated alcohol produced by an addition reaction of 25 mols of ethylene oxide to allyl alcohol 

(Measurement of mortar flow value) 

10 

[0064] Mortar was prepared by use of the resultant cement dispersants (1-1) to (1-3) and (3-1) to (3-3) according to 
the present Invention and comparative cement dispersants (C1-1) to (CI -3) and (C3-1) to {C3-3) In the above way. 
and then the following mortar test was carried out. Incidentally, the temperatures of all the materials as used in the 
mortar test were adjusted to 25 respectively, and the mortar test was earned out In an atmosphere of 25^*0. The 

^5 materials as used in the test and the combination thereof were shown In either below. 

[0085] (Combination A) First, 800 g of nonnal portland cement (produced by Pacific Cement Co., Ltd.), 400 g of 
Toyoura standart sand, and 205 g of Ion-exchanged water containing each cement dlspersant (the weight ratio of 
water/cement is 0.256. Incidentally, the amount of the dispersant as added each (weight % of solid content of the 
dlspersant to cement) was shown in Tables 2 and 3. 

20 [0086] (Combination B) First, 600 g of nonmal portland cement (produced by Pacific Cement Co., Ltd.), 600 g of 
Toyoura standard sand, and 240 g of Ion-exchanged water containing each cement dlspersant (the weight ratio of 
water/cement is 0.400. Incidentally, the amount of the dlspersant as added each (weight % of solid content of the 
dlspersant to cement) was shown in Tables 2 and 3. 

[0087] In the first place, only the cement and the sand were mixed for 30 seconds at a low speed by use of HOBART- 
25 type mortar mixer (made by HOBAITT Corporation. N«50). Than, the ion-exchanged water containing the cement dis- 
per^ant was added thereto, and the resultant mixture was kneaded for 3 minutes at a middle speed, thus obtaining 
mortar. 

[0068] The resultant mortar was filled into a hollow cylinder having 55 mm In both diameter and height and placed 
on a horizontal table. Five minutes passed after the kneading was started, and the cylinder was lifted In perpendicular 
30 Then, the long and short diameters (mm) of the mortar as spread on a table were measured, and the average value 
thereof was regarded as the mortar flow value (mm). The results are shown In Tables 2 and 3. 

(Measurement of hardening time) 

35 [0089] Cement paste was prepared by use of the resultant cement dispersants (3-1) to (3-3) according to the present 
- - Jnventlon-and comparative, cement.dispersants (C3-J ) to_(C3-3) In.the above way., and th en the hardenin g time was 
measured by the following method. Incidentally, the measurement each was carried out in an atmosphere of 25°C by 
use of the materials of which temperatures were adjusted to 25 "C. 

[0090] First, cement paste was prepared by l<neadlng 1 ,000 g of normal portland cement (produced by Pacific Cement 
40 Co., Ltd.) and 256 g of ion-exchanged water containing 3 g of each cement dlspersant In temis of solid content (the 
weight ratio of water/cement Is 0.256) for 3 minutes at a middle speed by use of HOBAFTT-type mortar mixer (made 
by HOBAi^ Corporation, N-50). 

[0091] The resultant cement paste was immediately added to a glass bottle in a capacity of 300 ml covered with a 
heat Insulator, and a thermometer was fixed in the center of the cement paste to measure temperature changes of the 
43 cement paste with the passage of time. The necessary time from the beginning of kneading until reaching the highest 
temperature due to heat of hardening was regarded as the hardening time. The results are shown in Table 3. 



Table 2 



Cement Dlspersant 


Combination 


Amount of cement dlspersant as added (%) 


Mortar flow value (mm) 


1-1 


A 


0.20 


163 


1-2 


A 


0.20 


147 


1-3 


B 


0.18 


169 


C1-1 


A 


0.20 


59 


CI -2 


A 


0.20 


70 
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Table 2 (continued) 



Cement Dispersant 


Combination 


Amount of cement dispersant as added (%) 


Mortar flow value (mm) 


C1-3 


B 


0.1B 


71 



[Q092] From Table 2, it would be understood that the mortar obtained by adding: either comparative cement disper- 
sant {C1-1) wherein an unsaturated polyalkylene glycol ether monomer having an alltenyl group with carbon atoms of 
3 (ally! group) is used; or comparative cement dispersant (C1 -2} or (C1 -3} wherein an acrylic add (salt) is not included 
as a monomer component* cannot give a sufficient mortar flow value. However, It would be understood that the mortar 
obtained by adding each cement dispersant according to the present Invention gives a higher mortar flow value. 



Table 3 



Cement Dispersant 


Combination 


Amount of cement 
dispersant as added 
(%) 


Mortar flow value (mm) 


Hardening time (hour) 


3-1 


A 


0.30 


151 


12.1 


3-2 


A 


0.30 


137 


9.8 


3-3 


A 


0.30 


124 


9.3 


C3-1 


A 


0.30 


59 


impossible to measure 


C3-2 


A 


0.30 


80 


12.3 


C3-3 


A 


0.30 


71 


12.6 



[0093] From Table 3, it would be understood that the mortar obtained by adding: either comparative cement disper- 
sant (C3-1) wherein the unsaturated monocarboxylic acid monomer accounts for more than 50 weight % of the entirety 
of the comonomers; comparative cement dispersant (C3-2) wherein the average addition number of moles of the 
oxyalkylene group is 25; or comparative cement dispersant (C3-3) wherein an acrylic acid (salt) is not included as a 
monomer component, cannot give a sufficient mortar flow value. However, It would be understood that the mortar 
obtained by adding each cement dispersant according to the present invention gives a higher mortar flow value. In 
addition, It would be understood that: the larger the average addition number of moles is, the faster the hardening time 
is, in comparison with cement dispersant (3-1) wherein the average addition number of moles of the oxyalkylene group 
Is 50, and cennent dlspersants (3-2) and (3-3) wherein the number Is 75 each. 

{Production Example 1) 

[0094] A stainless high-pressure reactor with a thermometer, a stirrer, a dropping funnel, and nitrogen and alkylene 
oxide introducing tubes was charged with 196 parts of methally alcohol (2-methyl -2-propen-1 -ol) as an unsaturated 
alcohol, and 3.1 parts of sodium hydroxide as an addition reaction catalyst, and the atmosphere of the reactor was 
replaced with nitrogen while being stirred, and then the resultant mixture was heated to 160 ^'C in an atmosphere of 
nitrogen. Then, 6,310 parts of ethylene oxide was Introduced to the reactor while the temperature was maintained at 
150 °C under safe pressure, and the temperature was maintained until the completion of the addition reaction of the 
alkylene oxide. Then, the reaction was completed. The resultant reaction product (hereinafter, referred as M-1) includ- 
ed: an unsaturated polyalkylene glycol ether monomer (hereinafter, referred as MAL-SO) produced by an addition re- 
actk>n of average 50 mols of ethylene oxide to methally i alcohol; and a polyalkylene glycol (polyethylene glycol) as a 
by-product. The production amount of the polyethylene glycol was 5.0 % of the unsaturated polyalkylene glycol ether 
monomer. 

(Production Examples 2 to 7) 

[0095] The addition reaction of the alkylene oxide to the unsaturated alcohol was carried out in the same way as of 
Production Example 1 except that the kind and amount of the unsaturated alcohol, the sodium hydroxide as the addition 
reaction catalyst, and the alkylene oxide were changed In the way as shown In Table 4, thus obtaining reaction products 
(M-2) to (M-7) which included: unsaturated polyalkylene glycol ether monomers and polyalkylene glycols. Incidentally, 
all the addition reactions of the alkylene oxide were carried out at 150 ''C. When using two kinds of alkylene oxides, 
such as ethylene oxide and propylene oxide, the blocked adduct was obtained by carrying out an addition reaction of 
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the entirety of the propylene oxide to the unsaturated alcohoi in the first place, and thereafter, canving out an addition 
reaction of the ethylene oxide In the second place. The production amount of the side-produced polyethylene glycol 
to the unsaturated polyalkylane glycol ether monomer in the reaction product as obtained was listed in Table 4. 
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<Example 1-4> 

[0096] A glass reactor with a thermometer, a stirrer, a dropping funnel, a nitrogen introducing tube, and a reflux 
condenser was charged with 279 parts of Ion-exchanged water. 420 parts of reaction product (M-1) obtained In Pro- 

5 duction Example 1 as an unsaturated poiyaikylene glycol ether monomer (including 400 parts of MAL-50 and 20 parts 
of polyethylene glycol), and then they were heated to 65 "C. Thereto, an aqueous hydrogen peroxide solution com- 
prising 0.734 parts of hydrogen peroxide and 13.94 parts of ion-exchanged water was added while the reactor was 
maintained at 65 '^C. The temperature was maintained at 65 *C for 30 minutes after the addition of the aqueous hydrogen 
peroxide solution. Thereafter, 65.0 parts of acrylic acid as an unsaturated monocarboxyiic acid monomer was dropwise 

10 added to the reactor over a period of 3 hours. At the same time, an aqueous solution obtained by dissolving 0.950 
parts of L-ascorbic acid and 1 .71 8 parts of 3-m©rcaptopropionlc acid in 1 8.05 parts of ion-exchanged water was drop- 
wise added thereto over a period of 3.5 hours. Then, the temperature was maintained at 65 for one hour, and 
thereafter the polymerization reaction was finished. Incidentally, the concentration ot the polymerization components 
(the concentration (weight %) of the entirety of the comonomers to the entirety of raw materials) was 60 %, Thereafter, 
the resuitant reaction solution was neutralized to pH 7 with an aqueous sodium hydroxide solution at not higherthan 
the pofymarlzatlon temperature, thus obtaining cement dispersant (1-4) according to the present invention. 
[0097] The reaction ratio (%) of each starting monomer and the analytical results of the copolymer Included In the 
resultant dispersant {combination ratio forcopolymerization (%), amount of constitutional unit derived from unsaturated 
poiyaikylene glycol ether monomer (mol %), amount of cartjoxylic acid in tenns of unneutralized copolymer (meq/g). 

20 weight-average molecular weight, content of unsaturated poiyaikylene glycol ether monomer to copolymer having neu- 
tralized fomi (%), and content of poiyaikylene glycol to copolymer having neutralized fomn (%)) are listed in l&ble 6. 

<Examples 1 -6 to 1-9, Examples 2-1 to 2-7. Examples 3-4 to 3-6. and Examples 4-1 to 4-5> 

25 [0098] Cement dispersants (1-5) to (1-9). (2-1) to (2-7). (3-4) to (3-6). and (4-1) to (4-5) were obtained in the same 
way as of Example 1 -4, except for changing: the amount of the Ion-exchanged water Initially introduced: the Idnd and 
amount of the unsaturated polyalkyleneglycol ether monomer; the amount of the hydrogen peroxide and ion-exchanged 
water each in the aqueous hydrogen peroxide solution; the Idnd and amount of the unsaturated monocarboxyiic acid 
monomer; the kind and amount of the other monomer; the amount of the L-ascort)© acid, 3-mercaptoproplonic acid, 

30 and ion-exchanged water for dissolving them; the concentration of the polymerization components (the concentration 
(weight %) of the entirety of the comonomers to the entirety of raw materiais); and the polymerization reaction temper- 
ature (each temperature from after adding the initially introduced component to finishing the polymerization reaction) 
in the way as shown in Table 5. Incidentally, the other monomer was dropwise added together with the unsaturated 
monocarboxyiic acid monomer over a period of 3 hours. 

35 [0099] The reaction ratio (%) of each starting monomer and the analytical results of the copolymer Included in the 
resultant dispersant are listed In Table 6, ^ - 

<Comparatlve Example 2-1> 

[0100] A glass reactor with a thermometer, a atin-or, a dropping funnel, a nitrogen introducing tube, and a reflux 
condenser was charged with 1,110 parts of Ion-exchanged water, and then the water were heated to 65 'C. Thereto, 
an aqueous hydrogen peroxide solution comprising 0.839 parts of hydrogen peroxide and 15.94 parts of ion-exchanged 
water was added while the reactor was maintained at 65 "C. The temperature was maintained at 65 °C for 30 minutes 
after the addition of the aqueous hydrogen peroxide solution. Thereafter, 98.5 parts of methacrylic acid, and a mixture 

43 of 200 parts of unsaturated poiyalKylene glycol ether monomer (not including a polyallcylene glycol, and produced by 
an addition reaction of average 50 mols of ethylene oxide to mathaiiyi alcohol) and 50.0 parts of ion-exchanged water 
were dropwise added to the reactor over a period of 3 hours. At the same time, an aqueous solution obtained by 
dissotvtng 1 .086 parts of L-ascorbIc acid and 0.665 parts of 3-mercaptoproplonlc acid in 20.64 parts of Ion-exchanged 
water was dropwise added thereto over a period of 3.5 hours. Then, the temperature was maintained at 65 ""C for one 

so hour, and thereafter the polymerization reaction was finished. Incidentally, the concentration of the polymerization 
components (the concentration (weight %) of the entirety of the comonomers to the entirety of raw materials) was 20 
%. Thereafter, the resultant reaction solution was neutralized to pH 7 with an aqueous sodium hydroxide solution at 
not higher than the polymerization temperature, thus obtaining comparative cement dispersant (C2-1). 
[0101] The reaction ratio {%) of each starting monomer and the analytical results of the copolymer Included In the 

S5 resultant dispersant are listed in Table 7. 
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<Comparatlve Example 2-2 and Comparative Examples 4-1 to 4-2> 

[Q102] Comparativo cement dispersants (C2-2}, (C4-1), and (C4-2) were obtained in the same way as of Example 
1 -4, except for using an unsaturated polyall^lene glycol ether monomer (not Including a polyaIi<yiene glycol, produced 

5 by an addition reaction of average 25 mols of ethylene oxide and average 25 mols of propylene oxide to methaliyi 
alcohol, and hereinafter referred as MAL-25E025PO) In Comparative Example 2-2, an unsaturated poiyaikyiene glycol 
ether monomer (not including a polyalicylene glycol, produced by an addition reaction of average 25 mois of ethylene 
oxide to allyl alcohol, and liereinafter referred as AL-25} in Comparative Example 4-1 , and an unsaturated poiyail<ylene 
glycol ether monomer (not including a poiyaikyiene glycol, produced by an addition reaction of average 20 mois of 

*o ethylene oxide and average 1 0 mols of propylene oxide to allyl alcohol, and hereinafter referred as AL-20EO1 OPO) In 
Comparative Example 4-2» respectively as the unsaturated poiyaikyiene glycol ether monomer, and except for chang- 
ing: the amount of the unsaturated poiyaikyiene glycol ether monomer; the amount of the Ion-exchanged water Initially 
introduced; the amount each in the aqueous hydrogen peroxide solution; the kind and amount of the unsaturated 
monocarboxyiic acid monomer; the kind and amount of the other monomer; the amount of the L-ascorbic acid, 3-m6r- 

19 captopropionteacid, and ion-exchangedwatertordissoiving them; the concentration of the polymerization components 
(the concentration (weight %} of the entirety of the comonomers to the entirety of raw materials); and the polymerization 
reaction temperature (each temperature from after adding the Initially Introduced component to finishing the polymer- 
ization reaction) in the way as shown In Table 6. 

[0103] The reaction ratio (%) of each starting monomer and the analytical results of the copolymer Included In the 

20 resultant disparsant are listed In Table 7. 

<Comparative Example 4-3> 

[0104] A glass reactor with a thermometer, a stirrer, a dropping funnel, a nitrogen introducing tube, and a reflux 

29 condenser was charged with 88.3 parts of ion-exchanged water. 166.6 parts unsaturated poiyaikyiene glycol ether 
monomer (not Including a poiyaikyiene glycol, and produced by an addition reaction of average 50 mols of ethylene 
oxide to allyl alcohol), and 13.4 parts ofmsUeic acid, and than they were heated to 65 ^C. Thereto, 1.7 parts of aqueous 
hydrogen peroxide solution of 30 % was added while the reactor was maintained at 65 ""C. Next, an aqueous solution 
obtained by dissolving 0.7 parts of L-ascorbic acid In 29.3 parts of ion-exchanged water was dropwlse added thereto 

30 over a period of 3.5 hours. Then, the temperature was maintained at 65 ''C for one hour, and thereafter the polymeri- 
zation reaction was finished. Incidentally, the concentration of the polymerization components (the concentration 
(weight %) of the entirety of the comonomers to the entirety of raw materials) was 60 %. Thereafter, the resultant 
reaction solution was neutralized to pH 7 with an aqueous sodium hydroxide solution at not higher than the polymer- 
ization temperature, thus obtaining comparath/e cement dispersant (C4-3]. 

^5 [0105] The reaction ratio (%) of each starting monomer and the analytical results of the copolymer included in the 
resultant dispersant are listed In Table 7. 
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[0106] Incidentally, the following abbreviations were used in Tables 6 and 7. 

AO: Unsaturated polyaikylene glycol ether monomer 
so AA: Acrylic acid 

MAA: ly/Ieth acrylic acid 
HEA: 2-HydroxyethyIacrylate 
MA: Maleic acid 



S5 (Concrete test} 

[Q107] A concrete composition was produced by using cement dlspersants (1 -4) to (1-9), (2-1) to (2-7), (3-4) to (3-6), 
and (4-1 ) to (4-5) according to the present Invention, and comparative cement dlspersants (C2-1 ) to (C2-2), and (C4-1 ) 
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to (C4-3) as obtained in the above way, and then measurad by the slump flow value change with the passage of time, 
the air content, and the kneading time. The results are listed in Table 8. 

[Q108] The concrete composition was prepared In the following way. First, 645.3 kg/m^ of fine aggregate (sand blend 
of land sand from Ol River System) was kneaded for 10 seconds with a forcible pan-type mixer In a capacity of 50 

s liters, and thereafter 660 kg/m^ of cement (normai portand cement produced by Pacific cement Co., Ltd.) was added 
thereto and kneaded for 10 seconds. Then, 1 65 kg/m^ of tap water containing a cement dispersant was added thereto 
and kneaded for 90 seconds, wherein the amount of the cement dispersant was adjusted so that the initial stump flow 
value would be 600 ± 50 mm. However, when the composition took more than 60 seconds to become uniform, it was 
further kneaded for 30 seconds from the point time when it became unifomn. Then, 941 .3 kg/m^ of coarse aggregate 

fo (crushed stone from Oume) was added thereto and kneaded for 90 seconds, thus obtaining a concrete composition. 
Incklentally, the air content was adjusted to 1 .0 ± 0.3 vol % by use of a commercial oxyalkytene based defoaming agent 
to avoid that bubbles in the concrete composition had an influence on the fluidity of the concrete composition. Inciden- 
tally, the ratio of water/cement was 0.25 (weight ratio), and the ratio of the tine aggregate (fine aggregate/(flne aggregate 
+ coarse aggregate}) was 0.403 (volume ratio). The amount of the used cement dispersant to the cement (the solid 

15 content (nonvolatile content) in the cement dispersant to the cement, weight %) and the amount of the copolymer In 
the cement dispersant to the cement (weight %) are listed In Table 8. incidentally, the solid content (nonvolatile content) 
In the cement dispersant was measured by heat-drying a proper amount of the cement dispersant at 130 'C, and 
removing the volatile content, and the dispersant was weighed so that the predetermined amount of the solid content 
(nonvolatile content) would be contained when combining with the cement, and then used. 

20 

1) The slump flow value change with the passage of time was measured according to JIS-A-1101. 

2) The air content was measured according to JIS-A-1128. 

3) The necessary time for kneading from adding the tap water and the cement dispersant until adding the coarse 
aggregate was regarded as the kneading time when the concrete composition was prepared. 

25 

(Measurement of hardening time) 

[0109] Cement paste was prepared by use of the resultant cement dispersants (1-4) to (1-9), (2-1 ) to (2-7), (3-4) to 
(3>6) and (4-1) to (4-5) according to the present Invention and comparative cement dispersants (C2-1) to (C2-2) and 
30 (C4-1) to (C4-3) In the above way. and then the hardening time was measured by the following method. The results 
are shown in Table 8. 

[0110] Cement paste was prepared by kneading 1 ,500 g of normal portland cement (produced by Pacific Cement 
Co., Ltd.) and 375 g of Ion-exchanged water containing the cement dispersant (the weight ratio of water/cement is 
0.25) for 5 minutes at a middle speed by use of HOBART-type mortar mixer (made by i-lOBART Corporation, N-50). 
^ IncMentally, the amount of the used cement dispersant to the cement (the solid content (nonvolatile content) In the 
cement dispersant to the cement, weight %) was adjusted to the amount to obtain a slump flow value of 600 ± 50 mm 
in the above concrete test. 

[0111] The resultant cement paste was Immediately added to a glass bottle In a capacity of 1 .000 ml covered with 
a heat Insulator, and a thermometer connected to a temperature recorder was fixed In the center of the cement paste 
^0 to measure temperature changes of the cement paste with the passage of time. The necessary time from the beginning 
of kneading until reaching the highest temperature due to heat of hardening the cement paste was regarded as the 
hardening time. The results are shown in Table 8. 
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[0112] From Table 8, It would be apparent that the hardanlng time Is prolonged In case of using every comparative 
cement dispersant because the necassar/ amount to obtain a sufficient slump flow value Is Increased. In addition, it 
would be apparent that the slump flow value change with the passage of time is enlarged, and the fluidity is extremely 

so lowered when the kneading time is short. On the other hand, it would be apparent that: the kneading time is prolonged 
when the slump flow value change with the passage of time is comparatively small. In opposition to this, It would be 
apparent that the necessary amount to obtain a sufficient slump flow value is decreased, and the hardening time Is 
short, and simultaneously, the slump flow value change with the passage of time is small, and the kneading time Is 
short, In case of using every cement dispersant according to the present Invention. 

SS [01 13] Various details of the invention may be changed without departing from its spirit not its scope. Furthermore, 
the foregoing description of the preferred embodiments according to the present invention Is provided for the purpose 
of illustration only, and not for the purpose of limiting the Invention as defined by the appended claims and their equiv- 
alents. 
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Claims 

1 . A cement diepersant, which comprises a copolymer Including: 

constitutional unit (1-1) derived from unsaturated (poly)alkylene glycol ether monomer (a1) as represented in 
general formula (1) below; and constitutional unit (11-1) derived from unsaturated monocarboxyllc acid mono- 
mer (b1) as represented In general formula (2) below, as an essential component, wherein constitutional unit 
(li-1) Includes at least one structure derived from an acrylic acid (salt). 

wherein general formula (1) Is: 

XO{R^O)„H (1) 

where: X represents an alkenyl group having 4 carbon atoms; R''0 represents a mixture of one or more of an 
oxyaikyiene group having 2 to 1 B carbon atoms, and an oxyethylene group accounts for not less than 90 mol % 
of the entirety of the oxyaikyiene groups; and n is an average addition number of moles and represents 1 to 300; and 
wherein general formula (2) is: 

I I 

C = C (2) 
I I 
COOM 



where: R^, R^, and R"^ each independently represent hydrogen or a methyl group; and M represents hydrogen, a 
monovalent metaL a divalent metal, an ammonium group, or an organic amine group. 

2. A cement dispersant, which comprises a copolymer Including: constitutional unit (1-1) derived from unsaturated 
(poty)alkyiene glycol ether monomer (a-1) as represented in general formula (1) below; and constitutional unit (11- 
2) derived from unsaturated monocarboxyllc add monomer (b2) as represented in general formula (3) below, as 
an essential component, 

with the cement dlspersant being characterized In that constitutional unit (11-2) Includes at least one structure 
derived from a methacrylic acid (salt), and that the mlillequlvalent of cartjoxyl groups In the copolymer is not 
morethan 3.3 Omeq perl gofthecopolymerwhenallthecarboxylgroups are converted Into their unneutrallzed 
form, 

wherein general fonmula (1) Is: 

XO(R^O)„H (1) 

where: X represents an alkenyl group having 4 carbon atoms; R^O represents a mixture of one or more of an 
oxyaikyiene group having 2 to 1 8 carbon atoms, and an oxyethylene group accounts for not less than 90 mol 
% of the entirety of the oxyaikyiene groups; and n is an average addition number of moles and represents 1 
to 300; and 

wherein general formula (3) is: 
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I I 

C = C (3) 

I I 
R^ COOM 

where: R2, R3^ and each Independently represent hydrogen or a methyl group; and M represents hydrogen, a 
nfionovalent metal, a divalent metal, an ammonium group, or an organic amine group. 

A cement dispersant, according to claim 1 or 2, wherein constitutional unit (1-1 ) accounts for not more than SO mol 
% or the entirety of the constitutional units. 

A cement dispersant, which comprises a copolymer Including: constitutional unit (1-2) derived from unsaturated 
poiyalkylene glycol ether monomer (a2) as represented In general formula (4) below; and constitutional unit (11-1) 
derived from unsaturated monocarboxyllc acid monomer (bl) as represented In general formula (2) below, as an 
essential component, wherein constitutional unit (11-1) accounts for not mora than 50 weight % of the entirety of 
the constitutional units, and Includes at least one structure derived from an acryilc acid (salt), 
wherein general formula (4) Is: 

YO(R^O)„H (4) 

where: Y represents an alkenyi group having 2 or 3 carbon atoms; R^O represents a mixture of one or more of an 
oxyallcyiene group having 2 to 18 carbon atoms, and an oxyethyiene group accounts for not less than 90 mol % 
of the entirety of the oxyallcylene groups; and m Is an average addition number of moles and represents 40 to 300; 
and 

wherein general formula (2) Is: 



R^ R* 

- - - I I - - 

C = C (2) 

i i 
r2 COOM 

where: R2, R3, and R^ each independently represent hydrogen or a methyl group; and M represents hydrogen, a 
monovalent metal, a divalent metal, an ammonium group, or an organic amine group. 

A cement dispersant. which comprises a copolymer including: constitutional unit (1-2) derived from unsaturated 
poiyalkylene glycol ether monomer (a2] as represented in general formula (4) below; and constitutional unit (it-2) 
derived from unsaturated monocarboxylic add monomer (b2) as represented in general formula (3) below, as an 
essential component, wherein constitutional unit (It-2) accounts for not more than 50 weight % of the entirety of 
the constitutional units, and includes at least one structure derived from a methacrylic acid (salt), 
wherein general formula (4) is: 

YO(R^O)^H (4) 

where: Y represents an alkenyi group having 2 or 3 cart>on atoms; H^O represents a mixture of one or more of an 
oxyalkylene group having 2 to 18 carbon atoms, and an oxyethyiene group accounts for not less than 90 mol % 
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of the entirety of the oxyalkylene groups; and m is an average addition number of moias and represents 40 to 300; 
and 

wherein generai formula (3) is: 



I 2 

C = C (3) 

I I 
R^ COOM 

where: R^^ r3, and each Independently represent hydrogen or a methyl group; and M represents hydrogen, a 
monovalent metal, a divalent metal, an ammonium group, or an organic amine group. 

A cement dispersant according to any one of claims 1 to 5, which further comprises the unsaturated (poiy)ail<yiene 
glycol ether monomer (a1] or the unsaturated polyaiicylene glycol ether monomer (a2) in the range of 1 to 100 
weight % of the copolymer. 

A cement dispersant according to any one of claims 2 to 6, which further comprises a polyaikylene glycol in the 
range of 1 to 50 weight % of the copolymer. 

A cement composition, which comprises the cement dispersant as recited in any one of claims 1 to 7, cement, and 
water as essential components. 
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